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A method for identification, isolation and production of antigens 

to a specific pathogen 

The invention relates to a method for identification, isolation 
and production of antigens to a specific pathogen as well as new 
antigens suitable for use in a vaccine for a given type of animal 
or for humans. 

Vaccines can save more lives (and resources) than any other medi- 
cal intervention. Owing to world-wide vaccination programmes the 
incidence of many fatal diseases has been decreased drastically. 
Although this notion is valid for a whole panel of diseases, e.g. 
diphtheria, pertussis, measles and tetanus, there are no effec- 
tive vaccines for numerous infectious disease including most vi- 
ral infections, such as HIV, HCV, CMV and many others. There are 
also no effective vaccines for other diseases, infectious or non- 
infectious, claiming the lifes of millions of patients per year 
including malaria or cancer. In addition, the rapid emergence of 
antibiotic-resistant bacteria and microorganisms calls for alter-, 
native treatments with vaccines being a logical choice. Finally, / 
the great need for vaccines is also illustrated by the fact that 
infectious diseases, rather than cardiovascular disorders or can- 
cer or injuries remain the largest cause of death and disability 
in the world. 

Several established vaccines consist of live attenuated organisms 
where the risk of reversion to the virulent wild-type strain 
exists. In particular in immunocompromised hosts this can be a 
live threatening scenario. Alternatively, vaccines are administe- 
red as a combination of pathogen-derived antigens together with 
compounds that induce or enhance immune responses against these 
antigens (these compounds are commonly termed adjuvant) , since 
these subunit vaccines on their own are generally not effective. 

Whilst there is no doubt that the above vaccines are valuable 
medical treatments, there is the disadvantage that, due to their 
complexity, severe side effects can be evoked, e.g. to antigens 
that are contained in the vaccine that display cross-reactivity 
with molecules expressed by cells of vaccinated individuals. In 
addition, existing requirements from regulatory authorities, e.g. 
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the World Health Organization (WHO) , the Pood and Drug Admin- 
istration (FDA), and their European counterparts, for exact 
specification of vaccine composition and mechanisms of induction 
of immunity, are difficult to meet. 

Some widely used vaccines are whole cell-vaccines (attenuated 
bacteria or viruses (e.g. Bacille Calmette-Guerin (BCG) (tubercu- 
losis) , Measles, Mumps, Rubella, Oral Polio Vaccine (Sabin) , 
killed bacteria or viruses (e.g. Pertussis, Inactivated polio 
vaccine (Salk)), subunit- vaccines (e.g. Toxoid (Diphtheria, Teta- 
nus)), Capsular polysaccharide (H. influenzae type B) , Yeast re- 
combinant subunit (Hepatitis B surface protein) . 

A vaccine can contain a whole variety of different antigens. Ex- 
amples of antigens are whole-killed organisms such as inactivated 
viruses or bacteria, fungi, protozoa or even cancer cells. Anti- 
gens may also consist of subfractions of these organisms /tissues, 
of proteins, or, in their most simple form, of peptides. Antigens 
can also be recognized by the immune system in form of glycosy- 
lated proteins or peptides and may also be or contain polysaccha- 
rides or lipids. Short peptides can be used since for example, 
cytotoxic T-cells (CTL) recognize antigens in form of short usu- 
ally 8-11 amino acids long peptides in conjunction with major 
histocompatibility complex (MHC) . B-cells can recognize linear 
epitopes as short as 4-5 amino acids, as well as three dimen- 
sional structures (conformational epitopes) . In order to obtain 
sustained, antigen-specific immune responses, adjuvants need to 
trigger immune cascades that involve all cells of the immune sys- 
tem necessary. Primarily, adjuvants are acting, but are not re- 
stricted in their mode of action, on so-called antigen presenting 
cells (APCs) . These cells usually first encounter the antigen (s) 
followed by presentation of processed or unmodified antigen to 
immune effector cells. Intermediate cell types may also be in- 
volved. Only effector cells with the appropriate specificity are 
activated in a productive immune response. The adjuvant may also 
locally retain antigens and co-injected other factors. In addi- 
tion the adjuvant may act as a chemoattractant for other immune 
cells or may act locally and/or systemically as a stimulating 
agent for the immune system. 
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Antigen presenting cells belong to the innate immune system, 
which has evolved as a first line host defence that limits infec- 
tion early after exposure to microorganisms . Cells of the innate 
immune system recognize patterns or relatively non-specific 
structures expressed on their targets rather than more sophisti- 
cated, specific structures which are recognized by the adaptive 
immune system. Examples of cells of the innate immune system are 
macrophages and dendritic cells but also granulocytes (e.g. neu- 
trophil es) , natural killer cells and others. By contrast., cells 
of the adaptive immune system recognize specific, antigenic 
structures, including peptides, in the case of T-cells and pep- 
tides as well as three-dimensional structures in the case of B- 
cells. The adaptive immune system is much more specific and so- 
phisticated than the innate immune system and improves upon re- 
peated exposure to a given pathogen/ antigen. Phylogenetically, 
the innate immune system is much older and can be found already 
in very primitive organisms. Nevertheless, the innate immune sys- 
tem is critical during the initial phase of antigenic exposure 
since, in addition to containing pathogens, cells of the innate 
immune system, i.e. APCs, prime cells of the adaptive immune sys- 
tem and thus trigger specific immune responses leading to clear- 
ance of the intruders. In sum, cells of the innate immune system 
and in particular APCs play a critical role during the induction 
phase of immune responses by a) containing infections by means of 
a primitive pattern recognition system and b) priming cells of 
the adaptive immune system leading to specific immune responses 
and memory resulting in clearance of intruding pathogens or of 
other targets. These mechanisms may also be important to clear or 
contain tumor cells. 

The antigens used for such vaccines have often been selected by 
chance or by easiness of availability. There is a demand to iden- 
tify efficient antigens for a given pathogen or - preferably - an 
almost complete set of all antigens of a given pathogen which are 
practically (clinically) relevant. Such antigens may be preferred 
antigen candidates in a vaccine. 

It is therefore an object of the present invention to comply with 
these demands and to provide a method with which such antigens 
may be provided and with which a practically complete set of an- 
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tigens of e.g. a given pathogen may be identified with a given 
serum as antibody source. Such a method should also be suitable 
for rapidly changing pathogens which evolve a fast resistance 
against common drugs or vaccines. The method should also be ap- 
plicable to identify and isolate tumor antigens, allergens, auto 
immune antigens . 

Therefore, the present invention provides a method for identifi- 
cation, isolation and production of hyperimmune serum-reactive 
antigens from a specific pathogen, a tumor, an allergen or a tis 
sue or host prone to auto-immunity, especially from a specific 
pathogen, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, said method being character- 
ized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animeil or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, a tumor, 
an allergen or a tissue or host prone to auto- immunity, 
♦providing at least one expression library of said specific 
pathogen, a tumor, an allergen or a tissue or host prone to 
auto-immuni ty , 

♦screening said at least one expression library with said anti 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto- immunity, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods. 

This method is also suitable in general for identifying a practi 
cally complete set of hyperimmune serum-reactive antigens of a 
specific pathogen with given sera as antibody sources, if at 
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least three different expression libraries are screened in a 
pathogen/antigen identification programme using the method ac- 
cording to the present invention. The present invention therefore 
also relates to a method for identification, isolation and pro- 
duction of a practically complete set of hyperimmune serum-reac- 
tive antigens of a specific pathogen, said antigens being suited 
for use in a vaccine for a given type of animal or for humans, 
which is characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of 
said specific pathogen, 

♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 
once, 

♦comparing the identified hyperimmune serum- reactive antigens 
identified in the repeated screening and identification steps 
with the identified hyperimmune serum-reactive antigens identi- 
fied in the initial screening and identification steps, 
♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac- r . 
tive antigens are identified in a further repeating step only 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
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chemical or recombinant methods . 

The method according to the present invention mainly consists of 
three essential parts, namely 1. identifying hyperimmune serum 
sources containing specific antibodies against a given pathogen, 
2. screening of suitable expression libraries with a suitable an- 
tibody preparation wherein candidate antigens (or antigenic frag- 
ments of such antigens) are selected, and - 3. in a second 
screening round, wherein the hyperimmune serum-reactive antigens 
are identified by their ability to bind to a relevant portion of 
individual antibody preparations from individual sera in order to 
show that these antigens are practically relevant and not only 
hyperimmune serum-reactive, but also widely immunogenic (i.e. 
that a lot of individual sera react with a given antigen) . With 
the present method it is possible to provide a set of antigens of 
a given pathogen which is practically complete with respect to 
the chosen pathogen and the chosen serum. Therefore, a bias with 
respect to "wrong" antigen candidates or an incomplete set of an- 
tigens of a given pathogen is excluded by the present method. 

Completeness of the antigen set of a given pathogen within the 
meaning of the present invention is, of course, dependent on the 
completeness of the expression libraries used in the present 
method and on the quality and size of serum collections (number 
of individual plasmas/sera) tested , both with respect to repre- 
sentability of the library and usefulness of the expression sys- 
tem. Therefore, preferred embodiments of the present method are 
characterized in that at least one of said expression libraries . 
is selected from a ribosomal display library, a bacterial surface 
library and a proteome. 

A serum collection used in the present invention should be tested 
against a panel of known antigenic compounds of a given pathogen, 
such as polysaccharide, lipid and proteinaceous components of the 
cell wall, cell membranes and cytoplasma, as well as secreted 
products. Preferably, three distinct serum collections are used; 
1. With very stable antibody repertoire: normal adults, clini- 
cally healthy people, who overcome previous encounters or cur- 
rently carriers of e.g. a given pathogen without acute disease 
and symptoms, 2. With antibodies induced acutally by the presence 
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of the pathogenic organism: patients with acute disease with dif- 
ferent manifestations (e.g. S. aureus sepsis or wound infection, 
etc.), 3. With no specific antibodies at all (as negative con- 
trols) : 5-8 months old babies who lost the maternally transmitted 
immunoglobulins 5-6 months after birth. Sera have to react with 
multiple pathogen-specific antigens in order to consider hyperim- 
mune for a given pathogen (bacteria, fungus, worm or otherwise), 
and for that relevant in the screening method according to the 
present invention. 

In the antigen identification programme for identifying a com- 
plete set of antigens according to the present invention, it is 
preferred that said at least three different expression libraries 
are at least a ribosomal display library, a bacterial surface li- 
brary and a proteome. It has been observed that although all ex- 
pression libraries may be complete, using only one or two 
expression libraries in an antigen identification programme will 
not lead to a complete set of antigens due to preferential ex- 
pression properties of each of the different expression librar- 
ies. While it is therefore possible to obtain hyperimmune serum- 
reactive antigens by using only one or two different expression 
libraries, this might in many cases not finally result in the 
identification of a complete set of hyperimmune serum-reactive 
antigens. Of course, the term "complete" according to the present 
invention does not indicate a theoretical maximum but is indeed a 
practical completeness, i.e. that at least 95% of the practically 
relevant antigens or antigenic determinants have been identified 
of a given pathogen. The practical relevance is thereby defined 
by the occurrence of antibodies against given antigens in the pa- 
tient population. 

According to the present invention also serum pools or plasma 
fractions or other pooled antibody containing body fluids are 
"plasma pools" . 

An expression library as used in the present invention should at 
least allow expression of all potential antigens, e.g. all. sur- 
face proteins of a given pathogen. With the expression libraries 
according to the present invention, at least one set of potential 
antigens of a given pathogen is provided, this set being prefera- 
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bly the complete theoretical complement of (poly-) peptides en- 
coded by the pathogen's genome (i.e. genomic libraries as de- 
scribed in Example 2) and expressed either in a recombinant host 
(see Example 3) or in vitro (see Example 4). This set of poten- 
tial antigens can also be a protein preparation, in the case of 
extracellular pathogens preferably a protein preparation contain- 
ing surface proteins of said pathogen obtained from said pathogen 
grown under defined physiological conditions (see Example 5) . 
While the genomic approach has the potential to contain the com- 
plete set of antigens, the latter one has the advantage to con- 
tain the proteins in their naturally state i.e. including for 
instance post-translational modifications or processed forms of 
these proteins, not obvious from the DNA sequence. These or any 
other sets of potential antigens from a pathogen, a. tumor, an al- 
lergen or a tissue or host prone to auto- immunity are hereafter 
referred to as "expression library". Expression libraries of very 
different kinds may be applied in the course of the present in- 
vention. Suitable examples are given in e.g. Ausubel et al., 
1994. Especially preferred are expression libraries representing 
a display of the genetic set of a pathogen in recombinant form 
such as in vitro translation techniques, e.g. ribosomal display, 
or prokaryotic expression systems, e.g. bacterial surface expres- 
sion libraries or which resemble specific physiological expres- 
sion states of a given pathogen in a given physiological state, 
such as a proteome. 

Ribosome display is an established method in recombinant DNA 
technology, which is applicable for each specific pathogen for 
the sake of the present invention (Schaf f itzel et'al, 1999). Bac- 
terial surface display libraries will be represented by a recom- 
binant library of a bacterial host displaying a (total) set of 
expressed peptide sequences of a given pathogen on e.g. a se- 
lected outer membrane protein at the bacterial host membrane 
(Georgiou et al . , 1997). Apart from displaying peptide or protein 
sequences in an outer membrane protein, other bacterial display 
techniques, such as bacteriophage display technologies and ex- 
pression via exported proteins are also preferred as bacterial 
surface expression library ( Forrer et al . , 1999; Rodi and 
Makowski, 1993; Georgiou et al . , 1997). 



WO 02/059148 



- 9 r 



PC17EP02/00546 



The antigen preparation for the first round of screening in the 
method according to the present invention may be derived from any 
source containing antibodies to a given pathogen. Preferably, if 
a plasma pool is used as a source for the antibody preparation, a 
human plasma pool is selected which comprises donors which had 
experienced or are experiencing an infection with the given 
pathogen. Although such a selection of plasma or plasma pools is 
in principle standard technology in for example the production of 
hyperimmunoglobulin preparations, it was surprising that such 
technologies have these effects as especially shown for the pre- 
ferred embodiments of the present invention. 

Preferably the expression libraries are genomic expression li- 
braries of a given pathogen, or alternatively m-RNA, libraries. 
It is preferred that these genomic or m-RNA libraries are com- 
plete genomic or m-RNA expression libraries which means that they 
contain at least once all possible proteins, peptides or peptide 
fragments of the given pathogen are expressable. Preferably the 
genomic expression libraries exhibit a redundancy of at least 2x,. 
more preferred at least 5x, especially at least lOx. 

Preferably, the method according to the present invention com- 
prises screening at least a ribosomal display library, a bacte- 
rial surface display library and a proteome with the antibody 
preparation and identifying antigens which bind in at least two, 
preferably which bind to all, of said screenings to antibodies in 
said antibody preparation. Such antigens may then be regarded ex- 
tremely suited as hyper immunogenic antigens regardless of their 
way of expression. Preferably the at least two screenings should 
at least contain the proteome, since the proteome always repre- 
sents the antigens as naturally expressed proteins including 
post-translational modifications, processing, etc. which are not 
obvious from the DNA sequence. 

\ \ 

The method according to the present invention may be applied to 
any given pathogen. Therefore, preferred pathogens are selected 
from the group of bacterial, viral, fungal and protozoan patho- 
gens. The method according to the present invention is also ap- 
plicable to cancer, i.e. for the identification of tumor- 
associated antigens,, and for the identification of allergens or 
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antigens involved in auto-immune diseases. Of course, especially 
the recombinant methods are rather simple for pathogens having a 
small genome or a comparatively small number of expressed pro- 
teins (such as bacterial or viral pathogens) and are more compli- 
cated for complex (eukaryotic) organisms having large genomes. 
However, also such large genomic libraries of higher organism 
pathogens may well be analyzed with the method according to the 
present invention, at least in a faster and more reliable way 
than with known methods for identifying suitable antigens. 

Preferred pathogens to be "analyzed or which antigens are to be 
extracted, respectively, include human immunedef iciency virus 
(HIV) , hepatitis A virus (HAV) , hepatitis B virus (HBV) , hepati- 
tis C virus (HCV) , Rous sarcoma virus (RSV) , Epstein-Barr vi- 
rus (EBV) , influenza virus (IV), rotavirus (RV) , Staphylococcus 
aureus (S. aureus), Staphylococcus epidermidis (S. epidermidis) , 
Chlamydia pneumoniae (C. pneumoniae), Chlamydia trachomatis (C. 
trachomatis), Mycobacterium tuberculosis (M. tuberculosis), Myco- 
bacterium leprae (M. leprae), Streptococcus pneumoniae (S. pneu- 
moniae), Streptococcus pyogenes (S. pyogenes), Streptococcus 
agalactiae (S. agalactiae) , Enterococcus faecalis (E. faecalis), 
Bacillus anthracis (B. anthracis) , Vibrio cholerae (V. cholerae) , 
Borrelia burgdorferi (B. burgdorferi), Plasmodium sp . , fungal 
diseases such as Pneumocystis carinii, Aspergillus sp., Crypto- 
coccus sp., Candida albicans or parasitic infections such as as- 
cariasis (Ascaris lumbricoides) and taeniasis (Taenia saginata) . 
The method according to the present invention is most applicable 
for bacteria, worms or Candida. 

As a model organism for the present application Staphylococcus 
aureus has been chosen to demonstrate the applicability and effi- 
cacy of the method according to the present invention. Especially 
with respect to the examples it is clear that the invention is 
easily transferable to all potential pathogens, especially the 
ones listed above. 

It was surprising that the method according to the present inven- 
tion allows an efficient and fast biological screening of a given 
pathogen, especially in view of the fact that only a small frac- 
tion of a patient's antibody repertoire is directed to a given 
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pathogen, even in a state where this pathogen is effectively de- 
feated. It has been discovered within the course of the present 
invention, especially during performance of the S. aureus example 
that only 1-2% of the antibody repertoire of a patient having 
high titers against S. aureus are indeed antibodies directed 
against S. aureus. Moreover, over 70% of this specific 1% portion 
is directed against non-protein antigens, such as teichoic acid, 
so that only a total of 0.1% or less of the antibodies are di- 
rected to proteinacepus antigens . 

One of the advantages of using recombinant expression libraries/ 
especially ribsome display libraries and bacterial surface dis- 
play libraries, is that the identified hyperimmune serum-reactive 
antigens may be instantly produced by expression of the coding 
sequences of the screened and selected clones expressing the 
hyperimmune serum-reactive antigens without further recombinant 
DNA technology or cloning steps necessary. 

The hyperimmune serum-reactive antigens obtainable by the method 
according to the present invention may therefore be immediately 
finished to a pharmaceutical preparation, preferably by addition 
of a pharmaceutically acceptable carrier and/or excipient, imme- 
diately after its production (in the course of the second selec- 
tion step), e.g. by expression from the expression library 
platform. 

Preferably, the pharmaceutical preparation containing the 
hyperimmune serum-reactive antigen is a vaccine for preventing or 
treating an infection with the specific pathogen for which the 
antigens have been selected. 

The pharmaceutical preparation may contain any suitable auxiliary 
substances, such as buffer substances, stabilisers or further ac- 
tive ingredients, especially ingredients known in connection of 
vaccine production. 

A preferable carrier/or excipient for the hyperimmune serum-reac- 
tive antigens according to the present invention is a immu- 
nostimulatory compound for further, stimulating the immune 
response to the given hyperimmune serum-reactive antigen. Pref- 
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erably the immunostimulatory compound in the pharmaceutical 
preparation according to the present invention is selected from 
the group of polycationic substances, especially polycationic 
peptides, immunostimulatory deoxynucleotides, aluran, Freund's 
complete adjuvans, Freund's. incomplete adjuvans, neuroactive com- 
pounds, especially human growth hormone, or combinations thereof. 

The polycationic compound (s) to be used according to the present 
invention may be any polycationic compound which shows the char- 
acteristic effects according to the WO 97/30721. Preferred poly- 
cationic compounds are selected from basic polypeptides, organic 
polycations, basic polyamino acids or mixtures thereof. These 
polyamino acids should have a chain length of at least 4 amino 
acid residues (see: Tuftsin as described in Goldman et al. 
(1983)). Especially preferred are substances like polylysine, 
polyarginine and polypeptides containing more than 20%/ espe- 
cially more than 50% of basic amino acids in a range of more than 
8, especially more than 20, amino acid residues or mixtures 
thereof. Other preferred polycations and their pharmaceutical 
compositons are described in WO 97/30721 (e.g. polyethyleneimine) 
and WO 99/38528. Preferably these polypeptides contain between 20 
and 500 amino acid residues, especially between 30 and 200 resi- 
dues . 

These polycationic compounds may be produced chemically or recom- 
binantly or may be derived from natural sources . 

Cationic (poly) peptides may also be anti- microbial with proper- 
ties as reviewed in Ganz et al, 1999; Hancock, 1999. These 
(poly) peptides may be of prokaryotic or animal or plant origin or 
may be produced chemically or recombinantly (Andreu et al . , 1998; 
Ganz et al., 1999; Simmaco et al., 1998). Peptides may also be- 
long to the class of defensins (Ganz, 1999; Ganz et al., 1999). 
Sequences of such peptides can be, for example, be found in the 
Antimicrobial Sequences Database under the following internet ad- 
dress : 

htt.p: //www.bbcm. univ.trieste.it/-tossi /naa2 .html 

Such host defence peptides or defensives are also a preferred 
form of the polycationic polymer according to the present inven- 
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tion. Generally, a compound allowing as an end product activation 
(or down-regulation) of the adaptive immune system, preferably 
mediated by APCs (including dendritic cells) is used as polycati- 
onic polymer. 

Especially preferred for use as polycationic substance in the 
present invention are cathelicidin derived antimicrobial peptides 
or derivatives thereof (International patent application 
PCT/EP01/09529, incorporated herein by reference), especially an- 
timicrobial peptides derived from mammal cathelicidin, preferably 
from human, bovine or mouse. 

Polycationic compounds derived from natural sources include HIV- 
REV or HIV-TAT (derived cationic peptides, antennapedia peptides, 
chitosan or other derivatives of chitin) or other peptides de- 
rived from these peptides or proteins by biochemical or recombi- 
nant production. Other preferred polycationic compounds are 
cathelin or related or derived substances from cathelin. For ex- 
ample, mouse cathelin is a peptide which has the amino acid se- 
quence NH 2 -RLAGLLRKGGEKIGEKLKKIGOKIKNFFQKLVPQPE-COOH. Related or 
derived cathelin substances contain the whole or parts of the 
cathelin sequence with at least 15-20 amino acid residues. Deri- 
vations may include the substitution or modification of the natu- 
ral amino acids by amino acids which are not among the 20 
standard amino acids. Moreover, further cationic- residues may be 
introduced into such cathelin molecules. These cathelin molecules 
are preferred to be combined with the antigen. These cathelin 
molecules surprisingly have turned out to be also effective as an 
adjuvant for a antigen without the addition of further adjuvants. 
It is therefore possible to use such cathelin molecules as effi- 
cient adjuvants in vaccine formulations with or without further 
immunactivating substances. 

Another preferred polycationic substance to be used according to 
the present invention is a synthetic peptide containing at least 
2 KLK-motifs separated by a linker of 3 to 7 hydrophobic amino 
acids (International patent application PCT/EP01/12041, incorpo- 
rated herein by reference) . 

Immunostimulatory deoxynucleotides are e.g. neutral or artificial 
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CpG containing DNA, short stretches of DNA derived from non-ver- 
tebrates or in form of short oligonucleotides (ODNs) containing 
non-methylated cytosine-guanine di -nucleotides (CpG) in a certain 
base context (e.g. Krieg et al . , 1995) but also inosine contain- 
ing ODNs (I-ODNs) as described in WO 01/93905. 

Neuroactive compounds, e.g. combined with polycationic substances 
are described in WO 01/24822. 

According to a preferred embodiment the individual antibody 
preparation for the second round of screening are derived from 
patients with have suffered from an acute infection with the 
given pathogen, especially from patients who show an antibody 
titer to the given pathogen above a certain minimum level, for 
example an antibody titer being higher than 80 percentile, pref- 
erably higher than 90 percentile, especially higher than 95 per- 
centile of the human (patient or carrier) sera tested. Using such 
high titer individual antibody preparations in the second screen- 
ing round allows a very selective identification of the hyperim- 
mune serum-reactive antigens to the given pathogen. 

It is important that the second screening with the individual an- 
tibody preparations (which may also, be the selected serum) allows 
a selective identification of the hyperimmune serum-reactive an- 
tigens from all the promising candidates from the first round. 
Therefore, preferably at least 10 individual antibody prepara- 
tions (i.e. antibody preparations (e.g. sera) from at least 10 
different individuals having suffered from an infection to the 
chosen pathogen) should be used in identifying these antigens in 
the second screening round. Of course, it is possible to use also 
less than 10 individual preparations, however, selectivity of the 
step may not be optimal with a low number of individual antibody 
preparations. On the other hand, if a given hyperimmune serum-re- 
active antigen (or an antigenic fragment thereof) is recognized 
in at least 10 individual antibody preparations, preferably at 
t least 30, especially at least 50 individual antibody prepara- 
tions, identification of hyperimmune serum-reactive antigen is 
also selective enough for a proper identification. Hyperimmune 
serum-reactivity may of course be tested with as many individual 
preparations as possible (e.g. with more than 100 or even with 
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more than 1000) . 

Therefore, the relevant portion of the hyperimmune serum-reactive 
antibody preparation according to the method of the present in- 
vention should preferably be at least 10, more preferred at least 
30, especially at least 50 individual antibody preparations. Al- 
ternatively (or in combination) hyperimmune serum-reactive anti- 
gen may preferably be also identified with at least 20%, 
preferably at least 30%, especially at least 40% of all individ- 
ual antibody preparations used in the second screening round. 

According to a preferred embodiment of the present invention , the 
sera from which the individual antibody preparations for the sec- 
ond round of screening are prepared (or which are used as anti- 
body preparations), are selected by their titer against the 
specific pathogen (e.g. against a preparation of this pathogen, 
such as a lysate, cell wall components and recombinant proteins) . 
Preferably, some are selected with a total IgA titer above 4000 
U, especially above 6000 U, and/or an IgG titer above 10 000 U, 
especially above 12 000 U (U = units, calculated from the OD 405nm 
reading at a given dilution) when whole organism (total lysate or 
whole cells) is used as antigen in ELISA. Individual proteins 
with Ig titers of above 800-1000 U are specifically preferred for 
selecting the hyperimmune serum-reactive antigens according to 
the present invention only for total titer. The statement for in- 
dividual proteins can be derived from Fig . 9 . 

According to the demonstration example which is also a preferred 
embodiment of the present invention the given pathogen is a 
Staphylococcus pathogen, especially Staphylococcus aureus and 
Staphylococcus epidermidis. Staphylococci are opportunistic 
pathogens which can cause illnesses which range from minor infec- 
tions to life threatening diseases. Of the large number of 
Staphylococci at least 3 are commonly associated with human dis- 
ease: S. aureus, S. epidermidis and rarely S. saprophyticus 
(Crossley and Archer, 1997) . S. aureus has been used within the 
course of the present invention as an illustrative example of the 
way the present invention functions. Besides that, it is also an 
important organism with respect to its severe pathogenic impacts 
on humans. Staphylococcal infections are imposing an increasing 
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threat in hospitals worldwide. The appearance and disease causing 
capacity of Staphylococci are related to the wide-spread use of 
antibiotics which induced and continue to induce multi-drug re- 
sistance. For that reason medical treatment against Staphylococ- 
cal infections cannot rely only on antibiotics anymore. 
Therefore, a tactic change in the treatment of these diseases is 
desperately needed which aims to prevent infections. Inducing 
high affinity antibodies of the opsonic and neutralizing type by 
vaccination helps the innate immune system to eliminate bacteria 
and toxins. This makes the method according to the present inven- 
tion an optimal tool for the identification of staphylococcal an- 
tigenic proteins . 

Every human being is colonized with S. epidermidis. The normal 
habitats of S. epidermidis are the skin and the mucous membrane. 
The major habitats of the most pathogenic species, S» aureus, are 
the anterior nares and perineum. Some individuals become perma- 
nent S. aureus carriers, often with the same strain. The carrier 
stage is clinically relevant because carriers undergoing surgery 
have more infections than noncarriers. Generally, the established 
flora of the nose prevents acquisition of new strains. However, 
colonization with other strains may occur when antibiotic treat- 
ment is given that leads to elimination of the susceptible car- 
rier strain. Because this situation occurs in the hospitals, 
patients may become colonized with resistant nosocomial Staphylo- 
cocci. These bacteria have an innate adaptability which is com- 
plemented by the widespread and sometimes inappropriate use of 
antimicrobial agents. Therefore hospitals provide a fertile envi- 
ronment for drug resistance to develop (close contact among sick 
patients, extensive use of antimicrobials, nosocomial infec- 
tions) . Both S. aureus and S. epidermidis have become resistant 
to many commonly used antibiotics, most importantly to methicil- 
lin (MRSA) and vancomycin (VISA) . Drug resistance is an increas- 
ingly important public health concern, and soon many infections 
caused by staphylococci may be untreatable by antibiotics. In ad- 
dition to its adverse effect on public health, antimicrobial re- 
sistance contributes to higher health care costs, since treating 
resistant infections often requires the use of more toxic and 
more expensive drugs, and can result in longer hospital stays for 
infected patients. 
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Moreover, even with the help of effective antibiotics, the most 
serious staphylococcal infections have 30-50 % mortality. 

Staphylococci become potentially pathogenic as soon as the natu- 
ral balance between microorganisms and the immune system gets 
disturbed, when natural barriers (skin, mucous membrane) are 
breached. The coagulase-positive S. aureus is the most pathogenic 
staphylococcal species, feared by surgeons for a long time. Most 
frequently it causes surgical wound infections, and induces the 
formation of abscesses. This local infection might become sys- 
temic, causing bacteraemia and sepsis. Especially after viral in- 
fections and in elderly, it can cause severe pneumonia. S. aureus 
is also a frequent cause of infections related to medical de- 
vices, such as intravascular and percutan catheters (endocardi- 
tis, sepsis, peritonitis), prosthetic devices (septic arthritis, 
osteomyelitis). S. epidermidis causes diseases mostly related to 
the presence of foreign body and the use of devices, such as 
catheter related infections, cerebrospinal fluid shunt infec- 
tions, peritonitis in dialysed patients (mainly CAPD) , endocardi- 
tis in individuals with prosthetic valves. This is exemplified in 
immunocompromised individuals such as oncology patients and pre- 
mature neonates in whom coagulase-negative staphylococcal infec- 
tions frequently occur in association with the use of 
intravascular device. The increase in incidence is related to the 
increased used of these devices and increasing number of immuno- 
compromised patients. 

Much less is known about S. saprophyticus, another coagulase- 
negative staphylococci, which causes acute urinary tract infec- 
tion in previously healthy people. With a few exceptions these 
are women aged 16-25 years. 

The pathogenesis of staphylococci is multifactorial. In order to 
initiate infection the pathogen has to gain access to the cells 
and tissues of the host, that is adhere. S. aureus expresses-sur- 
face proteins that promote attachment to the host proteins such 
as laminin, fibronectin, elastin, vitronectin, fibrinogen and 
many other molecules that form part of the extracellular ma- 
trix (extracellular matrix binding proteins, ECMBP) . S. epider- 
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midis is equipped with cell surface molecules which promote ad- 
herence to foreign material and through that mechanism establish 
infection in the host. The other powerful weapons staphylococci 
use are the secreted products, such as enterotoxins, exotoxins, 
and tissue damaging enzymes. The toxins kill or misguide immune 
cells which are important in the host defence. The several dif- 
ferent types of toxins are responsible for most of the symptoms 
during infections. 

Host defence against S. aureus relies mainly on innate immuno- 
logical mechanisms . The skin and mucous membranes are formidable 
barriers against invasion by Staphylococci. However, once the 
skin or the mucous membranes are breached (wounds, percutan' 
catheters, etc), the first line of nonadaptive cellular defence 
begins its co-ordinate action through complement and phagocytes, 
especially the polymorphonuclear leukocytes (PMNs) . These cells 
can be regarded as the cornerstones in eliminating invading bac- 
teria. As Staphylococci are primarily extracellular pathogens, 
the major anti-staphylococcal adaptive response comes from the 
humoral arm of the immune system, and is mediated through three 
major mechanisms: promotion of opsonization, toxin neutralisa- 
tion, and inhibition of adherence. It is believed that opsoniza- 
tion is especially important, because of its requirement for an 
effective phagocytosis. For efficient opsonization the microbial 
surface has to be coated with antibodies and complement factors 
for recognition by PMNs through receptors to the Fc fragment of 
the IgG molecule or to activated C3b. After opsonization, staphy- 
lococci are phagocytosed and killed. Moreover, S. aureus can at- 
tach to endothelial cells, and be internalised by a phagocytosis- 
like process. Antibodies bound to specific antigens on the cell 
surface of bacteria serve as ligands for the attachment to PMNs 
and promote phagocytosis. The very same antibodies, bound to the 
adhesins and other cell surface proteins are expected to neutral- 
ize adhesion and prevent colonization. 

There is little clinical evidence that cell mediated immunity has 
a significant contribution in the defence against Staphylococci, 
yet one has to admit that the question is not adequately ad- 
dressed. It is known, however, that Staphylococcus aureus util- 
izes an extensive array of molecular countermeasures to 



WO 02/059148 



- 19 - 



PCT/EP02/00546 



manipulate the defensive microenvironment of the infected host by 
secreting polypeptides referred to as superantigens, which target 
the multireceptor communication between T-cells and antigen-pre- 
senting cells that is fundamental to initiating pathogen-specific 
immune clearance. Superantigens play a critical role in toxic 
shock syndrome and food poisoning, yet their function in routine 
infections is not well understood. Moreover, one cannot expect a 
long lasting antibody (memory) response without the involvement 
of T-cells. It is also known that the majority of the anti- 
staphylococcal antibodies are against T-cell independent antigens 
(capsular polysacharides , lipoteichoic acid, peptidoglycan) with- 
out a memory function. The T-cell dependent proteinaceous anti- 
gens can elicit long-term protective antibody responses. These 
staphylococcal proteins and peptides have not yet been deter- 
mined. 

For all these above mentioned reasons, a tactic change on the war 
field against staphylococcal infections is badly needed. One way 
of combating infections is preventing them by active immunisa- 
tion. Vaccine development against S. aureus has been initiated by 
several research groups and national institutions worldwide, but 
there is no effective vaccine .approved so far. It has been shown 
that an antibody deficiency state contributes to staphylococcal 
persistence, suggesting that anti-staphylococcal antibodies are 
important in host defence. Antibodies - added as passive immuni- 
sation or induced by active vaccination - directed towards sur- 
face components could both prevent bacterial adherence, 
neutralize toxins and promote phagocytosis. A vaccine based on 
fibronectin binding protein induces protective immunity against 
mastitis in cattle and suggest that this approach is likely to 
work in humans (refs) . Taking all this together it is suggestive 
that an effective vaccine should be composed of proteins or 
polypeptides, which are expressed by all strains and are able to 
induce high affinity, abundant antibodies against cell surface 
components of S. aureus. The antibodies should be IgGl and/or 
IgG3 for opsonization, and any IgG subtype and IgA for neutrali- 
sation of adherence and toxin action. A chemically defined vac- 
cine must be definitely superior compared to a whole cell vaccine 
(attenuated or killed), since components of S. aureus which para- 
lyze TH cells (superantigens) or inhibit opsonization (protein A) 
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can be eliminated, and the individual proteins inducing protec- 
tive antibodies can be selected. Identification of the relevant 
antigens help to generate effective passive immunisation (human- 
ised monoclonal antibody therapy) , which can replace human immu- 
noglobulin administration with all its dangerous side-effects. 
Neonatal staphylococcal infections, severe septicemia and other 
life-threatening acute conditions are the primary target of pas- 
sive immunisation. An effective vaccine offers great potential 
for patients facing elective surgery in general, and those re- 
ceiving endovascular devices, in particular. Moreover, patients 
suffering from chronic diseases which decrease immune responses 
or undergoing continuous ambulatory peritoneal dialysis are 
likely to benefit from such a vaccine. 

For the illustrative example concerning Staphylococcus aureus 
three different approaches have been employed in parallel. All 
three of these methods are based on the interaction of Staphylo- 
coccus proteins or peptides with the antibodies present in human 
sera with the method according to the present invention. This in- 
teraction relies on the recognition of epitopes within the pro- 
teins which can be short peptides (linear epitopes) or 
polypeptide domains (structural epitopes) . The antigenic proteins 
are identified by the different methods using pools of pre-se- 
lected sera and - in the second screening round - by individual 
selected sera. 

- • 

Following the high throughput screening, the selected, antigenic 
proteins are expressed as recombinant proteins or in vitro trans- 
lated products (in case it can not be expressed in prokaryotic 
expression systems) , and tested in a series of ELISA and Western 
blotting assays for the assessment of immunogeneicity with a 
large human serum collection (> 100 uninfected, > 50 patients 
sera) . The preferred antigens are located on the cell surface or 
secreted, that is accessible extracellularly. Antibodies against 
the cell wall proteins {such as the Extracellular matrix binding 
proteins) are expected to serve double purposes: to inhibit adhe- 
sion and promote phagocytosis. The antibodies against the se- 
creted proteins are beneficial in toxin neutralisation. It is 
also known that bacteria communicate with each other through se- 
creted proteins. Neutralizing antibodies against these proteins 
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will interrupt growth promoting cross-talk between or within 
staphylococcal species. Bioinf ormatics (signal sequences, cell 
wall localisation signals, transmembrane domains) proved to be 
very useful in assessing cell surface localisation or secretion. 
The experimental approach includes the isolation of antibodies 
with the corresponding epitopes and proteins from human serum, 
and use them as reagents in the following assays: cell surface 
staining of staphylococci grown under different conditions (FACS, 
microscopy) , determination of neutralizing capacity (toxin, ad- 
herence) , and promotion of opsonization and phagocytosis (in vi- 
tro phagocytosis assay) . 

The recognition of linear epitopes by antibodies can be based on 
sequences as short as 4-5 aa. Of course it does not necessarily 
mean that these short peptides are capable of inducing the given 
antibody, in vivo. For that reason the defined epitopes, polypep- 
tides and proteins may further be tested in animals (mainly in 
mice) for their capacity to induce antibodies against the se- 
lected proteins in vivo. The antigens with the proven capability 
to induce antibodies will be tested in animal models for the 
ability to prevent infections. 

The antibodies produced against Staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the antigenic proteins and their immunogenicity . 

Accordingly, novel hyperimmune serum-reactive antigens from 
Staphylococcus aureus or Staphylococcus epidermidis have been 
made available by the method according to the present invention. 
According to another aspect of the present invention the inven- 
tion relates to a hyperimmune serum-reactive antigen selected 
from the group consisting of the sequences listed in any one of 
Tables 2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the 
group consisting of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 
96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 112, 114, 
116, 118, 120, 122, 126, 128, 132, 134, 138, 140, 142, 151, 152, 
154, 155 and hyperimmune fragments thereof. Accordingly, the pre- 
sent invention also relates to a hyperimmune serum-reactive anti- 
gen obtainable by the method according to the present invention 
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and being selected from the group consisting of the sequences 
listed in any one of Tables 2a, 2b, 2c, 2d, 3, 4 and 5, espe- 
cially selected from the group consisting of Seq.ID No. 56, 57, 
59, 60, 67, 70, 72, 73, 74, 75, 76," 77, 78, 79, 80, 81, 82, 85, 
87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 132, 134, 138, 
140, 142, 151, 152, 154, 155 and hyperimmune fragments thereof. 

Antigens from Staphylococcus aureus and Staphylococcus epider- 
midis have been extracted by the method according to the present 
invention which may be used in the manufacture of a pharmaceuti- 
cal preparation, especially for the manufacture of a vaccine 
against Staphylococcus aureus and Staphylococcus epidermidis in- 
fections. Examples of such hyperimmune serum-reactive antigens of 
Staphylococcus aureus and Staphylococcus epidermidis to be used 
in a pharmaceutical preparation are selected from the group con- 
sisting of the sequences listed in any one of Tables 2a, 2b, 2c, 
f ~~~t 

2d, 3, 4 and 5, especially selected from the group consisting of 
Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 72, 73, 
74, 75., 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 87, 88, 89, 90, 
92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 
112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 138, 140, 
142, 151, 152, 154, 155, 158 and hyperimmune fragments thereof 
for the manufacture of a pharmaceutical preparation, especially 
for the manufacture of a vaccine against Staphylococcus aureus 
and Staphylococcus epidermidis infections. 

A hyperimmune fragment is defined as a fragment of the identified 
antigen which is for itself antigenic or may be made antigenic 
when provided as a hapten. Therefore, also antigen or antigenic 
fragments showing one or (for longer fragments) only a few amino 
acid exchanges are enabled with the present invention, provided 
that the antigenic capacities of such fragments with amino acid 
exchanges are not severely deteriorated on the exchange (s). i.e. 
suited for eliciting an appropriate immune response in a individ- 
ual vaccinated with this antigen and identified by individual an- 
tibody preparations from individual sera. 

Preferred examples of such hyperimmune fragments of a hyperimmune 
serum-reactive antigen are selected from the group consisting of 
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peptides comprising the amino acid sequences of column "predicted 
immunogenic aa" , "Location of identified immunogenic region" and 
"Serum reactivity with relevant region" of Tables 2a, 2b, 2c and 
2d and the amino acid sequences of column "Putative antigenic 
surface areas" of Table 4 and 5, especially peptides comprising 
amino acid No. aa 12-29, 34-40, 63-71, 101-110, 114-122, 130-138, 
140-195, 197-209, 215-229, 239-253, 255-274 and 39-94 of Seq.ID 
No. 55, 

aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498, 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49-, 63- 
77 and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, u 
321-329, 344-352, 691-707, 358-411 and 588-606, of .Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- ..... 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361-'-" 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535, 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024., 1028-1034, 1059-1065, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. ,60, 
aa 10-29, 46-56, 63-74, 83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62 , 
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aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 10.9-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, . j 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, . 663-688, 791-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, 

aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126, 
128-135, 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273 
278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 

226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 

aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
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Seq.lD No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454,. 473-482,- 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 1946-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, 671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771,. 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-ill6, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229. 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 

216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 

aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, 
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aa 13-27, 42-63, 107-191, 198-215, 218-225, 233-250, 474-367, of 
Seq.ID No. 90, 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137, 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535, 542-550, 554-590, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402, of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, 

aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, ' 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139, 147-153, 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 

348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, 
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321-326, 338-345, 360-369, 385-391 of Seq.ID Wo. 116, 
aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 
228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 
424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 
584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62, 121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682, 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154,. 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158, 

aa 7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 
158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 
aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 
243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 
aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 
198-211, 238-245 of Seq.ID. No. 176, and fragments comprising at 
least 6, preferably more than 8, especially more than 10 aa of 
said sequences . All these fragments individually and each inde- 
pendently form a preferred selected aspect of the present inven- 
tion . 

Especially suited helper epitopes may also be derived from these 
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antigens. Especially preferred helper epitopes are peptides com- 
prising fragments selected from the peptides mentioned in column 
"Putative antigenic surface areas" in Tables 4 and 5 and from the 
group of aa 6-40, 583-598, 620-646 and 871-896 of Seq. ID. No . 56, 
aa 24-53 of Seq. ID. No. 70, aa 240-260 of Seq. ID. No. 74, aa 1660- 
1682 and 1746-1790 of Seq. ID. No. 81, aa 1-29, 680-709, and 878- 
902 of Seq. ID. No. 83, aa 96-136 of Seq. ID. No. 89, aa 1-29, 226- 
269 and 275-326 of Seq. ID. No. 94, aa 23-47 and 107-156 of 
Seq. ID. No . 114 and aa 24-53 of Seq. ID. No. .142 and fragments 
thereof being T-cell epitopes. 

According t.o another aspect, the present invention relates to a 
vaccine comprising such a hyperimmune serum-reactive antigen or a 
fragment thereof as identified above for Staphylococcus aureus 
and Staphylococcus epidermidis. Such a vaccine may comprise one 
or more antigens against S. aureus or S. epidermidis. Optionally, 
such S. aureus or S. epidermidis antigens may also be combined 
with antigens against other pathogens in a combination vaccine. 
Preferably this vaccine further comprises an immunostimulatory 
substance, preferably selected from the group comprising polyca- 
tionic polymers, especially polycationic peptides, immunostimula- 
tory deoxynucleo tides (ODNs) , neuroactive compounds, especially 
human growth hormone, alumn, Freund's complete or incomplete ad- 
juvans or combinations thereof. Such a vaccine may also comprise 
the antigen displayed on a surface display protein platform on 
the surface of a genetically engineered microorganism such as E. 
coli . 

According to another aspect, the present invention relates to 
specific preparations comprising antibodies raised against at 
least one of the Staphylococcus aureus and Staphylococcus epider- 
midis antigens or Staphylococcus aureus and Staphylococcus epi- 
dermidis antigen fragments as defined above. These antibodies are 

preferably monoclonal antibodies . 

: j 

Methods for producing such antibody preparations, polyclonal or 
monoclonal, are well available to the man skilled in the art and 
properly described in the prior .art. A preferred method for pro- 
ducing such monoclonal antibody preparation is characterized by 
the following steps 
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•initiating an immune response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de-- 
fined above, to said animal, 

•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps. 

Preferably, removing of the spleen or spleen cells is connected 
with killing said animal. 

Monoclonal antibodies and fragments thereof can be chimerized or 
humanized (Graziano et al . 1995) to enable repeated administra- 
tion. Alternatively human monoclonal antibodies and fragments 
thereof can be obtained from phage-display libraries (McGuinnes 
et al., 1996) or from transgenic animals (Bruggemann et al., 
1996) . 

A preferred method for producing polyclonal antibody preparations 
to said Staphylococcus aureus or Staphylococcus epidermidis anti- 
gens identified with the present invention is characterized by 
the following steps 

•initiating an immune response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

These monoclonal or polyclonal antibody preparations may be used 
for the manufacture of a medicament for treating or preventing 
diseases due to staphylococcal infection. Moreover, they may be 
used for the diagnostic and imaging purposes. 

The method is further described in the following examples and in 
the figures, but should not be restricted thereto. 
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Figure 1 shows the pre-selection of sera based on anti-staphylo- 
coccal antibody titers measured by ELISA. 

Figure. 2 shows the size distribution of DNA fragments in the 
LSA50/6 library in pMAL4.1. 

Figure 3 shows the MACS selection with biotinylated human serum . 
The LSA50/6 library in pMAL9.1 was screened with 10 ug biotiny- 
lated, human serum in the first (A) and with 1 ug in the second 
selection round (B) . P. serum, patient serum; B. serum, infant se- 
rum. Number of cells selected after the 2 nd and 3 rd elution are 
shown for each selection round. 

r~"\ 

Figure 4 shows the serum reactivity with specific clones isolated 
by bacterial surface display as analyzed by Western blot analysis 
with patient serum at a dilution of 1 : 5000. 

Figure 5 shows peptide ELISA with serum from patients and healthy 
individuals with an epitope identified by ribosome display. 

Figure 6 shows representative 2D Immunoblot of S. aureus surface 
proteins detected with human sera. 800 \xg protein from S. au- 
reus / COL grown on BHI were resolved by IEF (pi 4-7) and SDS-PAGE 
(9-16%), and subsequently transferred to PVDF membrane. After 
blocking, the membrane was incubated with sera IC35 (1:20,000). 
Binding of serum IgG was visualized by an anti-human IgG/HRPO 
conjugate and ECL development*. 

Figure 7 demonstrates a representative 2D gel showing S. aureus 
surface proteins stained by Coomassie Blue. 1 mg protein from S. 
aureus /COL were resolved by IEF (pi 4-7) and SDS-PAGE (9-16%) . 
Spots selected for sequencing after serological proteome analysis 
are marked. 

Figures 8Aand 8B show the structure of LPXTG cell wall proteins. 

Figure 9 shows the IgG response in uninfected (N, C) and infected 
(P) patients to LPXTGV, a novel antigen and probable surface ad- 
hesin of S. aureus, discovered by both the inventive bacterial 
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surface-display and proteomics approaches . 

Figure 10 shows the surface staining of S. aureus with purified 
anti-LPXTGV IgGs. 

Figure 11 shows a 2D gel where S. aureus surface proteins are 
stained by Coomassie Blue (left). 1 mg protein from S. aureus/agr 
grown to early log phase was resolved by IEF (pi 6-11) and SDS- 
PAGE (9-16%) . Spots selected for sequencing after serological 
proteome analysis are marked. Corresponding 2D-immunoblot 
(right) . 800 ]ig protein from the same preparation was resolved in 
parallel by 2DE, and subsequently transferred to PVDF membrane. 
After blocking, the membrane was incubated with the P-pool 
(1:10,000). Binding of serum IgG was visualized by an anti-human 
IgG/HRPO conjugate and ECL development. 



EXAMPLES 

Discovery of novel Staphyloccocus aureus antigens 
Example 1: Preparation of antibodies from human serum 

The antibodies produced against staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the antigenic proteins and -their immunogenicity. 
These molecules are essential for the identification of individ- 
ual antigens in the approach as the present invention which is 
based on the interaction of the specific anti-staphylococcal an- 
tibodies and the corresponding S. aureus peptides or proteins. To 
gain access to relevant antibody repertoires, human sera were 
collected from I. patients with acute S. aureus infections, such 
as bacteriaemia, sepsis, infections of intravascular and percutan 
catheters and devices, wound infections, and superficial and deep 
soft tissue infection. S. aureus was shown to be the causative 
agent by medical microbiological tests. II. A collection of serum 
samples from uninfected adults was also included in the present 
analysis, since staphylococcal infections are common, and anti- 
bodies are present as a consequence of natural immunization from 
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previous encounters with Staphylococci from skin and soft tissue 
infections (furunculus, wound infection, periodontitits etc.). 

The sera were characterized for s. aureus antibodies by a series 
of ELISA assays. Several styaphylococcal antigens have been used 
to prove that the titer measured was not a result of the sum of 
cross-reactive antibodies . For that purpose not only, whole cell 
S. aureus (protein A deficient) extracts (grown under different 
conditions) or whole bacteria were used in the ELISA assays, but 
also individual cell wall components, such as lipoteichoic acid 
and peptidoglycan isolated from S. aureus. More importantly, a 
recombinant protein collection was established representing known 
staphylococcal cell surface proteins for the better characteriza- 
tion of the present human sera collections. 

□ ' 

Recently it was reported that not only IgG, but also IgA serum 
antibodies can be recognized by the FcRIII receptors of PMNs and 
promote opsonization (Phillips-Quagliata et al., 2000; Shibuya et 
al., 2000). The primary role of IgA antibodies is neutralization, 
mainly at the mucosal surface. The level of serum IgA reflects 
the quality, quantity and specificity of the dimeric secretory 
IgA. For that reason the serum collection was not only analyzed 
for anti-staphylococcal IgG, but also for IgA levels. In the 
ELISA assays highly specific secondary reagents were used to de- 
tect antibodies from the high affinity types, such as IgG and 
IgA, and avoided IgM. Production of IgM antibodies occurs during 
the primary adaptive humoral response, and results in low affin- 
ity antibodies, while IgG and IgA antibodies had already under- 
gone affinity maturation, and are more valuable in fighting or 
preventing disease 

Experimental procedures 

Enzyme linked immune assay (ELISA) . ELISA plates were coated with 
2-10 ug/ml of the different antigens in coating buffer (sodium 
carbonate pH 9.2). Serial dilutions of sera (100-100.000) were 
made in TBS-BSA. Highly specific (cross-adsorbed) HRP (Horse Rad- 
ish Peroxidase) -labeled anti-human IgG or anti-human IgA secon- 
dary antibodies (Southern Biotech) were used according to the 
manufacturers' recommendations (~ 2.000x). Antigen- antibody com- 
plexes were quantified by measuring the conversion of the sub- 



WO 02/059148 PCT7EP02/00546 

- 33 - 

strate (ABTS) to colored product based on OD 405nm readings in an 
automated ELISA reader (Wallace Victor 1420) . The titers were 
compared at given dilution where the dilution response was linear 

(Table 1). The ~ 100 sera were ranked based on the reactivity 
against multiple staphylococcal components, and the highest ones 

(above 90 percentile) were selected for further analysis in anti- 
gen identification. Importantly, the anti-staphylococcal antibod- 
ies from sera of clinically healthy individuals proved to be very 
stable, giving the same high ELISA titers against all the staphy- 
lococcal antigens measured after 3, 6 and 9 months (data not 
shown) . In contrast, anti-S. aureus antibodies in patients de- 
crease, then disappear after a couple of weeks following the in- 
fection (Coloque-Navarro et al, 1998). However, antibodies from 
patients are very important, since these are direct proof of the 
in vivo expression of the bacterial antigens tested in or ELISAs 
or identified as immunogenic during the screens according to the 
present invention. 

This comprehensive approach followed during antibody characteri- 
zation is unique, and led to unambiguous identification of anti- 
staphylococcal hyperimmune sera. 

Purification of antibodies for genomic screening. Five sera from 
both the patient and the noninfected group were selected based on 
the overall anti-staphylococcal titers. Antibodies against E . 
coli proteins were removed by either incubating the heat inacti- 
vated sera with whole cell E. coli (DH5a, ^transformed with 
pHIEll, grown under the same condition as used for bacterial dis- 
play) or with E. coli lysate affinity chromatography for ribosome 
display. Highly enriched preparations of IgG from the pooled, de- 
pleted sera were generated by protein G affinity chromatography, 
according to the manufacturer's instructions (UltraLink Immobi- 
lized Protein G, Pierce) . IgA antibodies were purified also by 
affinity chromatography using biotin-labeled anti-human IgA 
(Southern Biotech) immobilized on Streptavidin-agarose (GIBCO 
BRL) . The efficiency of depletion and purification was checked by 
SDS-PAGE, Western blotting, ELISA, and protein concentration 
measurements. For proteomics, the depletion the IgG and IgA 
preparation was not necessary, since the secondary reagent en- 
sured the specificity. 
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Example 2: Generation of highly random, frame-selected, small- 
fragment, genomic DNA libraries of Staphylococcus aureus 

Experimental procedures 

^Preparation of staphylococcal genomic DNA. This method was devel- 
oped as a modification of two previously published protocols (So- 
hail, 1998, Betley et al. # 1984) and originally specifically 
adapted for the methicillin resistant Staphylococcus aureus 
strain COL to obtain genomic DNA in high quality and large scale. 
500 ml BHI (Brain Heart Infusion) medium supplemented with 
5 ug/ml Tetracycline was inoculated with bacteria from a frozen 
stab and grown with aeration and shaking for 18 h at 37°. The 
culture was then harvested in two aliquots of 250 ml each, cen- 
trifuged with 1600 x g for 15 min and the supernatant was re- 
moved. Bacterial pellets were carefully re-suspended in 26 ml of 
0.1 mM Tris-HCl, pH 7.6 and centrifuged again with 1600 x g for 
15 min. Pellets were re-suspended in 20 ml of 1 mM Tris-HCl, pH 
7.6, 0.1 mM EDTA and transferred into sterile 50 ml polypropylene 
tubes. 1 ml of 10 mg/ml heat treated RNase A and 200 U of RNase 
Tl were added to each tube and the solution mixed carefully. 
250 ill of Lysostaphin (10 mg/ml stock, freshly prepared in ddH 2 0) 
was then added to the tubes, mixed thoroughly and incubated at 
40 °C for 10 min in a shaking water bath under continuous agita- 
tion. After the addition of 1 ml 10 % SDS, 40 ]il of Proteinase K 
(25 mg/ml stock) and 100 \xl of Pronase (10 mg/ml), tubes were 
again inverted several times and incubated at 40 °C for 5 min in a 
shaking water bath. 3.75 ml of 5 M NaCl and 2.5 ml of cetyl tri- 
methyl-ammonium bromide solution (CTAB) (10% w/v, 4% w/v NaCl) 
were then added and tubes were further incubated at 65 °C in a 
shaking water bath for 10 min. Samples were cooled to room tem- 
perature and extracted with PhOH/CHCl^/IAA (25:24:1) and with 

CHC1 3 /IAA (24:1). Aqueous phases were carefully collected and 
transferred to new sterile 50-ml tubes. To each tube 1.5 ml of 
Strataclean™ Resin was added, mixed gently but thoroughly and in- 
cubated for one minute at room temperature. Samples were centri- 
fuged and the upper layers containing the DNA were collected into 
clean 50ml-tubes. DNA was precipitated at room temperature by 
adding 0.6 x volume of Isopropanol, spooled . from- the solution LI 
with a sterile Pasteur pipette and transferred into tubes con- 
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taining 80% ice cold ethanol. DNA was recovered by centrifuging 
the precipitates with 10-12 000 x g, then dried on air and dis- 
solved in ddH 2 0. 

Preparation of small genomic DNA fragments. Genomic DNA fragments 
were mechanically sheared into fragments ranging in size between 
150 and 300 bp using a cup-horn sonicator (Bandelin Sonoplus UV 
2200 sonicator equipped with a BB5 cup horn, 10 sec. pulses at 
100 % power output) or into fragments of size between 50 and 
70 bp by mild DNase I treatment (Novagen) . It was observed that 
sonication yielded a much tighter fragment size distribution when 
breaking the DNA into fragments of the 150-300 bp size range. 
However, despite extensive exposure of the DNA to ultrasonic . 
wave-induced hydromechanical shearing force, subsequent decrease 
in fragment size could not be efficiently and reproducibly 
achieved. Therefore, fragments of 50 to 70 bp in size were ob- 
tained by mild DNase I treatment using Novagen' s shotgun cleavage 
kit. A 1:20 dilution of DNase I provided with the kit was pre- 
pared and the digestion was performed in the presence of MnCl 2 in 

a 60 ul volume at 20°C for 5 min to ensure double- stranded cleav- 
age by the enzyme. Reactions were stopped with 2 p.1 of 0.5-M EDTA 
and the fragmentation efficiency was evaluated on a 2% TAE-aga- 
rose gel. This treatment resulted in total fragmentation of ge- 
nomic DNA into near 50-70 bp fragments. Fragments were then 
blunt-ended twice using T4 DNA Polymerase in the presence of 
100 ioM each of dNTPs to ensure efficient flushing of the ends. 
Fragments were used immediately in ligation reactions or frozen 
at -20°C for subsequent use. 

Description of the vectors. The vector pMAL4.1 was constructed on 
a pEHl backbone (Hashemzadeh-Bonehi et al., 1998) with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The bla gene is pre- 
ceded by the leader peptide sequence of ompA to ensure efficient 
secretion across the cytoplasmic membrane. A Sma I restriction 
site serves for library insertion. The Sma I site is flanked by 
an upstream Fsel site and a downstream NotI site which were used 
for recovery of the selected fragments. The three restriction 
sites are inserted after the.ompA leader sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
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ing in a stop codon 15 bp. after the NotI site. A +1 bp insertion 
restores the bla ORF so that b-lactamase protein is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMAL4.31 was constructed on a pASK-IBA backbone 
(Skerra, 1994) with the b-lactamase gene exchanged with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The sequence encoding 
mature b-lactamase is preceded by the leader peptide sequence of 
ompA to allow efficient secretion across the cytoplasmic mem- 
brane. Furthermore a sequence encoding the first 12 amino ac- 
ids (spacer sequence) of mature b-lactamase follows the ompA 
leader peptide sequence to avoid fusion of sequences immediately 
after the leader peptidase cleavage site, since e.g. clusters of 
positive charged amino acids in this region would decrease or 
abolish translocation across the cytoplasmic membrane (Kajava et 
al., 2000). A Smal restriction site serves for library insertion. 
The Smal site is flanked by an upstream Fsel site and a down- 
stream NotI site which were used for recovery of the selected 
fragment. The three restriction sites are inserted after the se- 
quence encoding the 12 amino acid spacer sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
ing in a stop codon 15 bp after the NotI site. A +1 bp insertion 
restores the bla ORF so that b-lactamase protein, is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMAL9.1 was constructed by cloning the lamB gene into 
the multiple cloning site of pEHl. Subsequently, a sequence was 
inserted in lamB after amino acid 154, containing the restriction 
sites Fsel, Smal and NotI. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and NotI from plasmids pMAL4.1 or 
PMAL4.31 to plasmid pMAL9 . 1 will yield a continuous reading frame 
of lamB and the respective insert. 

The vector pHIEll was constructed by cloning the fhuA gene into 
the multiple cloning site of pEHl. Thereafter, a sequence was in- 
serted in fhuA after amino acid 405, containing the restriction 
site Fsel, Xbal and NotI. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and NotI from plasmids pMAL4.1 or 
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pMAL4.31 to plasmid pHIEll will yield a continuous reading frame 
of fhuA and the respective insert. 

Cloning and evaluation of the library for frame selection. Ge- 
nomic S. aureus DNA fragments were ligated into the Smal site of 
either the vector pMAL4.1 or pMAL4.31. Recombinant DNA was elec- 
troporated into DH10B electrocompetent E. coli cells (GIBCO BRIi) 
and trans formants plated on LB-agar supplemented with Kanamy- 
cin (50 ug/ml) and Ampicillin (50 ug/ml) . Plates were incubated 
over night at 37°C and colonies collected for large scale DNA ex- 
traction. A representative plate was stored and saved for col- 
lecting colonies for colony PCR analysis and large-scale 
sequencing. A simple colony PCR assay was used to initially de- 
termine the rough fragment size distribution as well as insertion 
efficiency. From sequencing data the precise fragment size was 
evaluated, junction intactness at the insertion site as well as 
the frame selection accuracy (3n+l rule) . 

Cloning and evaluation of the library for bacterial surface dis- 
play. Genomic DNA fragments were excised from the pMAL4.1 or 
pMAL4.31 vector, containing the S. aureus library with the re- 
striction enzymes Fsel and NotI . The entire population of frag- 
ments was then transferred into plasmids pMAL9.1 (LamB) or pHIEll 
(FhuA) which have been digested with Fsel and NotI. Using these 
two restriction enzymes, which recognise an 8 bp GC rich se- 
quence, the reading frame that was selected in the pMAL4.1 or 
PMAL4.31 vector is maintained in each of the platform vectors. 
The plasmid library was then transformed into E. coli DH5a cells 
by electroporation. Cells were plated onto large LB-agar plates 
supplemented with 50 ug/ml Kanamycin and grown over night at 37°C 
at a density yielding clearly visible single colonies. Cells were 
then scraped off the surface of these plates, washed with fresh 
LB medium and stored in aliquots for library screening at -80°C. 

Results 

Libraries for frame selection. Two libraries (LSA50/6 and 
LSA250/1) were generated in the pMAL4.1 vector with sizes of ap- 
proximately 50 and 250 bp, respectively. For both libraries a to- 
tal number of clones after frame selection of l-2x 10 6 was 
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received using approximately 1 pg of pMAL4.1 plasmid DNA and 50 
ng of fragmented genomic S. aureus DNA. To assess the randomness 
of the LSA50/6 library, 672 randomly chosen clones were se- 
quenced. The bioinformatic analysis showed that of these clones 
none was present more than once. Furthermore, it was shown that 
90% of the clones fell in the size range of 19 to 70 bp with an 
average size of 25 bp (Figure 2) . All 672 sequences followed the 
3n+l rule, showing that all clones were properly frame selected. 

Bacterial surface display libraries. The display of peptides on 
the surface of E. coli required the transfer of the inserts from 
the LSA50/6 library from the frame selection vector pMAL4.1 to 
the display plasmids pMAL9.1 (LamB) or pHIEll (FhuA) . Genomic DNA 
fragments were excised by Fsel and NotI restriction and ligation 
of 5ng inserts with O.lpg plasmid DNA resulted in 2-5x 10 6 
clones . The clones were scraped off the LB plates and frozen 
without further amplification. 

Example 3 : Identification of highly immunogenic peptide sequences 
from S. aureus using bacterial surface displayed genomic librar- 
ies and human serum 

u 

Experimental procedures 

MACS screening. Approximately 2.5x 10 8 cells from a given library 
were grown in 5 ml LB-medium supplemented with 50 pg/ml Kanamycin 
for 2 h at 37°C. Expression was induced by the addition of 1 iriM 
IPTG for 30 min. Cells were washed twice with fresh LB medium and 
approximately 2x 10 7 cells re-suspended in 100 pi LB medium and 
transferred to an Eppendorf tube. 

10 pg of biotinylated, human serum was added to the cells and the 
suspension incubated over night at 4°C with gentle shaking. 900 
p.1 of LB medium was added, the suspension mixed and subsequently 
centrifuged for 10 min at 6000 rpm at 4°C. Cells were washed once 
with 1 ml LB and then re-suspended in 10.0 ul LB medium. 10 pi of 
MACS microbeads coupled to streptavidin (Miltenyi Biotech, Ger- 
many) were added and the incubation continued for 20 min at 4°C. 
Thereafter 900 pi of LB medium was added and the MACS microbead 
cell suspension was loaded onto the equilibrated MS column (Mil- 
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tenyi Biotech, Germany) which was fixed to the magnet, (The MS 
columns were equilibrated by washing once with 1 ml 70% EtOH and 
twice with 2 ml LB medium.) 

The column was then washed three times with 3 ml LB medium. The 
elution was performed by removing the magnet and washing with 2 
ml LB medium. After washing the column with 3 ml LB medium, the 2 
ml eluate was loaded a second time on the same column and the 
washing and elution process repeated. The loading, washing and 
elution process was performed a third time, resulting in a final 
eluate of 2 ml . 

A second round of screening was performed as follows. The cells 
from the final eluate were collected by centrifugation and re- 
suspended in 1 ml LB medium supplemented with 50 ug/mi Kanamycin. 
The culture was incubated at 37°C for 90 min and then induced 
with 1 mM IPTG for 30 min. Cells were subsequently collected, 
washed once with 1 ml LB medium and suspended in 10 yil LB medium. 
Since the volume was reduced, 1 yig of human, biotinylated serum 
was added and the suspension incubated over night at 4°C with 
gentle shaking. All further steps were exactly the same as in the 
first selection round. Cells selected after two rounds of selec- 
tion were plated onto LB-agar plates supplemented with 50 ug/ml 
Kanaraycin and grown over night at 37°C. 

Evaluation of selected clones by sequencing and Western blot 
analysis. Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 ug/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or in a collaboration with TIGR (U.S.A.). 

For Western blot analysis approximately 10 to 20 ug of total cel- 
lular protein was separated by 10% SDS-PAGE and blotted onto Hy- 
bondC membrane (Amersham Pharmacia Biotech, England) . The LamB or 
FhuA fusion proteins were detected using human serum as the pri- 
mary antibody at a dilution of 1:5000 and anti human IgG antibod- 
ies coupled to HRP at a dilution of 1:5000 as secondary 
antibodies. Detection was performed using the ECL detection kit 
(Amersham Pharmacia Biotech, England) . Alternatively, rabbit anti 
FhuA or mouse anti LamB antibodies were used as primary antibod- 
ies in combination with the respective secondary antibodies cou- 
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pled to HRP for the detection of the fusion proteins. 



Results 

Screening of bacterial surface display libraries by magnetic ac- 
tivated cell sorting (MACS) using biotinylated human serum. The 
libraries LSA50/6 in pMAL9.1 and LSA250/1 in pHIEll were screened 
with a pool of biotinylated, human patient sera (see Example 1) 
Preparation of antibodies from human serum) . The selection proce- 
dure, was performed as described under Experimental procedures. As 
a control, pooled human sera from infants that have most likely 
not been infected with S. aureus was used. Under the described 
conditions between 10 and 50 fold more cells with the patient 
compared to the infant serum were routinely selected (Figure 3) . 
To evaluate the performance of the screen, approximately 100 se- 
lected clones were picked randomly and subjected to Western blot 
analysis with the same pooled patient serum. This analysis re- 
vealed that 30 to 50% of the selected clones showed reactivity 
with antibodies present in patient serum whereas the control 
strain expressing LamB or FhuA without a S. aureus specific in- 
sert did not react with the same serum. Colony PCR analysis 
showed that all selected clones contained an insert in the ex- 
pected size range. 

Subsequent sequencing of a larger number of randomly picked 
clones (500 to 800 per screen) led to the identification of the 
gene and the corresponding peptide or protein sequence that was 
specifically recognized by the human patient serum used for 
screening. The frequency with which a specific clone is selected 
reflects at least in part the abundance and/or affinity of the 
specific antibodies in the serum used for selection .and recogniz- 
ing the epitope presented by this clone. In that regard it is 
striking that some clones (ORF2264, ORF1951, ORF0222, lipase and 
IsaA) were picked up to 90 times, indicating their highly immuno- 
genic property. All clones that are presented in Table 2 have 
been verified by Western blot analysis using whole cellular ex- 
tracts from single clones to show the indicated reactivity with 
the pool of human serum used in the screen. 

It is further worth noticing that most of the genes identified by 
the bacterial surface display screen encode proteins that are ei- 
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ther attached to the surface of s. aureus and/or are secreted. 
This is in accordance with the expected role of surface attached 
or secreted proteins in virulence of S. aureus. 

Assessment of reactivity of highly immunogenic peptide sequences 
with different human sera. 10 to 30 different human patient sera 
were subsequently used to evaluate the presence of antibodies 
against the selected immunogenic peptide sequences that have been 
discovered in the screen according to the present invention. To 
eliminate possible cross-reactivity with proteins expressed by E. 
coli, all sera were pre-adsorbed with a total cellular lysate of 
E. coli DHa cells expressing FhuA protein. 

This analysis is summarized in Table 2 and as an example shown in 
Figure 4 and is indicative of the validity of the present screen. 
It further shows that already short selected epitopes can give 
rise to the production of antibodies in a large number of pa- 
tients (ORF1618, ORF1632, IsaA, Empbp, Protein A) . Those peptide 
sequences that are not recognized by a larger set of patient sera 
may still be part of an highly immunogenic protein, but the re- 
combinant protein itself may be tested for that purpose for each 
single case. 

Example 4: Identification of highly immunogenic peptide se- 
quences from genomic fragments from S. aureus using ribosome 
display and human serum 

Experimental procedures 

Ribosome display screening: 2.4 ng of the genomic library from S. 
aureus LSA250/1 in pMAL4.1 (described above) was PCR amplified 
with oligos ICC277 and ICC202 in order to be used for ribosome 
display. Oligos ICC277 

(CGAATAATACGACTCACTATAGGGAGACCACAACGGTTTCCCACTAGTAATAATTTTGTTTAAC 
TTTAAGAAGGAGATATATCC ATGCAGaCCTTGGCCGGCCTCCC ) and ICC2 0 2 

(GGCCCACCCGTGAAGGTGAGCCGGCGTAAGATGCTTTTCTGTGACTGG) hybridize 5 ' 
and 3' of the Fse I-Not I insertion site of plasmid pMAL4.1, re- 
spectively. ICC277 introduces a T7 phage RNA polymerase promoter, 
a palindromic sequence resulting in a stem-loop structure on the 
RNA level, a ribosome binding site (RBS) and the translation 
start of gene 10 of the T7 phage including the ATG start codon. 
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Oligo ICC202 hybridizes at nucleotide position 668 of the £-lac- 
tamase open reading frame and also introduces a stem-loop struc- 
ture at the 3' end of the resulting RNA. PCR was performed with 
the High fidelity PCR kit (Roche Diagnostic) for 25 cycles at 
50°C hybridization temperature and otherwise standard conditions. 

The resulting PCR library was used in 5 consecutive rounds of se- 
lection and amplification by ribosome display similar as de- 
scribed previously (Hanes et al., 1997) but with modifications as 
described below. 

One round of ribosome display contained the following steps: In 
vitro transcription of 2 ]ig PCR product with the RiboMax kit 
(Promega) resulted in ca. 50 ug A. In vitro translation was per- 
formed for 9 minutes at 37°C in 22 ul volume with 4.4 jjlI Premix Z 
(250 mM TRIS-acetate pH 7.5, 1.75 mM of each amino acid, 10 mM 
ATP, 2.5 mM GTP, 5 mM cAMP, 150 mM acetylphosphate, 2.5 mg/ml E. 
coli tRNA, 0.1 mg/ml folinic acid, 7.5 % PEG 8000, 200 mM potas- 
sium glutamate, 13.8 mM Mg(Ac)2, 8 ]il S30 extract (x mg/ml) and 
about 2 ug in vitro transcribed RNA from the pool. S30 extract 
was prepared as described (Chen et al, 1983). Next, the sample 
was transferred to an ice-cold tube containing 35.2 yl 10 % milk- 
WBT (TRIS-acetate pH 7.5, 150 mM NaCl, 50 mM Mg(Ac)2, 0.1 % 
Tween-20, 10 % milk powder) and 52.8 yil WBTH (as before plus 2.5 
mg/ml heparin) .« Subsequently, iramuno precipitation was performed 
by addition of 10 jig purified IgGs, incubation for 90 minutes on 
ice, followed by" addition of 30 \xl MAGmol Protein G beads (Mil- 
tenyi Biotec, 90 minutes on ice) . The sample was applied to a 
pre-equilibrated u column (Miltenyi Biotec) and washed 5 times 
with ice-cold WBT buffer. Next 20 ul EB20 elution buffer (50 mM 
TRIS-acetate, 150 mM NaCl, 20 mM EDTA, 50 ug/ml S. cerevisiae 
RNA) was applied to the column, incubated for 5 minutes at 4°C. 
Elution was completed by adding 2 x 50 yl EB20-. The mRNA from the 
elution sample was purified with the High pure RNA isolation kit 
(Roche Diagnostics) . Subsequent reverse transcription was per- 
formed with Superscript II reverse transcriptase kit (Roche Diag- 
nostics) according to the instruction of the manufacturer with 60 * 
pmol oligo ICC202 for 1 hour at 50°C in 50 ul volume. 5 ul of 
this mix was used for the following PCR reaction with primers 
ICC202 and ICC277 as described above. 
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Three rounds of ribosome display were performed and the resulting 
selected PCR pool subsequently cloned into plasmid pHIEll (de- 
scribed above) by cleavage with restriction endonucleases NotI 
and Fsel. 

Evaluation of selected clones by sequencing and peptide-ELISA 
analysis: Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 ]xg/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or at the Institute of Genomic Research (TIGR; 
Rockville, MD, U.S.A.). Peptides corresponding to the inserts 
were synthesized and coated in 10 mM NaHC0 3 pH 9.3 at a concen- 
tration of 10 ug/ml (50 ul) onto 96-well microti ter plates 
(Nunc). After blocking with 1% BSA in PBS at 37°C, 1:200 and 
1:1000 dilutions of the indicated sera were diluted in 1% BSA/PBS 
and applied to the wells. After washing with PBS/0.1 % Tween-20, 
biotin-labeled anti-human igG secondary antibodies (SBA) were 
added and these were detected by subsequent adding horseradish- 
peroxidase-coupled streptavidin according to standard procedures. 

Results 

The 250-bp genomic library (LSA250/1) as described above was used 
for screening. Purified igGs from uninfected adults but with high 
titer against S. aureus as described above were used for selec- 
tion of antigenic peptides . 

Three rounds of ribosome display selection and amplif icaton were 
performed according to Experimental procedures; finished by clon- 
ing and sequencing the resulting PCR pool. 

Sequence analyses of a large number of randomly picked clones 
(700) led to the identification of the gene and the corresponding 
peptide or protein sequence that was specifically recognized by 
the high titer serum used for screening. The frequency with which 
a- specific clone was selected reflects at least in part the abun- 
dance and/or affinity of the specific antibodies in the serum 
used for selection and recognizing the epitope presented by this 
clone. Remarkably, some clones (ORFs) were picked up to 50 times, 
indicating their highly immunogenic property. Table 2 shows the 
ORF name, the Seq.ID No. and the number of times it was identi- 
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fied by the inventive screen. 
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For a number of immuno-selected ORFs peptides corresponding to 
the identified immunogenic region were synthesized and tested in 
peptide-ELISA for their reactivity towards the sera pool they 
were identified with and also a number of additional sera from 
patients who suffered from an infection by S. aureus. The two ex- 
amples in the graphs in figure 5 show the values of peptides from 
aureolysin and Pis. They are not only hyperimmune reactive 
against the high titer sera pool but also towards a number of in- 
dividual patient's sera. All synthesized peptides corresponding 
to selected immunogenic regions showed reactivity towards the 
high titer sera pool and Table 2 summarizes the number of times 
the peptides were reactive towards individual patients sera, 
similar as described above. ; — ■ 

L I 

In addition, it is striking that for those ORFs that were also 
identified by bacterial surface display described above) , very 
often the actual immunogenic region within the ORF was identical 
or overlapping with the one identified by ribosome display. This 
comparison can be seen in Table 2. 

Example 5: Identification of highly immunogenic antigens from S. 
aureus using Serological Proteome Analysis. 

Experimental procedures 

Surface protein preparations from S. aureus containing highly im- 
munogenic antigens. S. aureus strains COL (Shafer and Iandolo, 
1979) and agr- (Recsei.et al., 1986) were stored as glycerol 
stocks at -80°C'or on BHI (DIFCO) plates at 4°C. Single clones 
were used for inoculation of overnight cultures in either BHI 
("standard conditions") or RPMI 1640 (GibcoBRL) , last one de- 
pleted from iron ("stress conditions") by treating o/n with imi- 
nodiacetic acid (Sigma). Fresh medium was inoculated 1:100 the 
next day and bacteria were grown to O.D. 60Q between 0.3 and 0.7. 
Bacteria were harvested by centrifugation and washed with ice- 
cold PBS. Surface proteins were prepared by lysostaphin treatment 
under isotonic conditions (Lim et al . 1998). Briefly, ~3x 10 9 bac- 
teria (according to O.D. = 1 are about 5xl0 7 bacteria) were re- 
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suspended in 1 ml digestion buffer containing 35% raffinose (Aid- 
rich Chemical Company) , protease inhibitors (Roche) and 5 units 
lysostaphin (Sigma) . After incubation at 37 °C for 30 min, proto- 
plasts were carefully sedimented by low-speed centrifugation. 
This treatment releases surface proteins covalently linked to the 
pentaglycine bridge of the peptidoglycan cell wall to the super- 
natant (in Crossley, 1997). Cell surface proteins were either 
precipitated with methanol /chl or ophorm (Wessel, 1984) or concen- 
trated in centrifugal filter-tubes (Millipore) . Protein samples 
were frozen and stored at -80°C or dissolved in sample buffer and 
used for isoelectric focusing (IEF) immediately (Pasquali et al . 
1997). 

Serological proteome analysis of surface protein preparations 
from S. aureus. Samples were obtained from a) S. aureus /agr grown 
•under "stress conditions", b) S. aureus/COL grown under "standard 
conditions" and c) S. aureus/COL "stress conditions". Loading 
onto 17 cm-strips containing immobilized pH gradients (pH 4-7, 
BioRad) was done using the "in-gel-reswelling procedure" 
(Pasquali et al . , 1997). The gels for blotting were loaded with 
100-800 ug protein, the preparative gels with 400-1,000 ug 
protein. Isoelectric focusing and SDS-PAGE (9-16% gradient gels) 
were performed as described (Pasquali et al., 1997). For Western 
blotting, proteins were transferred onto PVDF -membranes (BioRad) 
by semi-dry blotting. Transfer-efficiency was checked by amido- 
black staining. After blocking (PBS/0.1% Tween 20/10% dry milk, 
4°C for 16 h) , blots were incubated for two hours with serum 
(1:2,500-1:100,000 in blocking solution, see Table 3). After 
washing, specific binding of serum igG was visualized with a 
goat-anti-human-IgG / peroxidase conjugate (1:25., 000, Southern 
Biotech) as secondary antibody and development with • a 
chemiluminescence substrate (ECL™, Amersham) . A representative 
result is shown in Figure 6. Membranes were stripped by treatment 
with 2% S-ME/Laemmli buffer for 30 min at 50-65°C, immediately 
re-probed with a different serum, . and developed as described 
above. This procedure was repeated up to five times. Signals 
showing up with patient and/or healthy donor control sera but not 
with the infant pool, were matched to the Coomassie (BioRad) 
stained preparative gels (example shown in Figure 7). The results 
of these serological proteome analyses of surface protein prepa- 
rations from S. aureus are summarized in Table 3. 
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Sequencing of . protein spots by peptide- fingerprint MALDI -TOF-MS 
and tandem MS /MS. Gel pieces were washed alternately three times 
with 10 \xl digestion buffer (lOmM NH 4 HC0 3 /CAN, 1:1). Afterwards 
the gel pieces were shrunken with 10 \il ACN and reswollen with 2 
\il protease solution (0.05 ug/pl trypsin, Promega, Madison, USA). 
Digestion was performed for 10-12 h at 37°C. For MALDI -TOF-MS 
peptides were extracted from the gel pieces with 10 ]xl digestion 
buffer. The supernatant was concentrated with ZipTip™ (Millipore, 
Bedford, USA) , the peptides were eluted onto the MALDI target 
with 0.5 pi extraction buffer (0.1% TFA/CAN, 1:1) and 0.5 ul 
matrix solution (HCCA in ACN/0.1% TFA, 1:1) was added. MALDI -TOF- 
MS was done using a REFLEX III (Bruker Daltonik, Bremen, Germany) 
equipped with a SCOUT384 ion source. The acceleration voltage was 
set to 25 kv, and the reflection voltage to 28.7 kV. The mass 
range was set from 700 Da to 4000 Da. Data acquisition was done 
on a SUN Ultra using XACQ software, version 4.0. Post-analysis 
data processing was done using XMASS software, version 4.02 
(Bruker Daltonik, Bremen, Germany) . The results are summarized in 
tables 3 and 4. 

Example 6: Characterisation of highly immunogenic proteins from 
S » aureus 

The antigens identified by the different screening methods with 
the IgG and IgA preparations form pre-selected sera are further 
characterized, by the following ways: 

1. The proteins are purified, most preferably as recombinant 
proteins expressed in E. coli or in a Gram* expression system or 
in an in vitro translation system, and evaluated for antigenicity 
by a series of human sera. The proteins are modified based on 
bioinformatic analysis: N-terminal sequences representing the 
signal peptide are removed, C-terminal regions downstream of the 
cell wall anchor are also removed, and extra amino acids as tags 
are introduced for the ease of purification (such as Strep-tagll/ 
His-tag, etc.) A large number of sera is then used in EL ISA as- 
says to assess the fraction of human sera containing specific an- 
tibodies against the given protein (see Fig. 9 as an example) . 
One of the selected antigens is a 895 aa long protein, what was 
called LPXTGV (see Tables 2 and 4) , sinqe it contains the Gram+ 
cell wall anchor sequence LPXTG. This signature has been shown to 
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serve as cleavage site for sortase, a trans -peptidase which cova- 
lently links LPXTG motif containing proteins to the peptidoglycan 
cell wall. LPXTGV is also equipped with a typical signal peptide 
(Fig. 8). ELISA data using this protein as a Strep-tagged recom- 
binant protein demonstrate that this protein is highly immuno- 
genic (high titers relative to other recombinant proteins) in a 
high percentage of sera (Fig. 9) . Importantly, patients with 
acute S. aureus infection produce significantly more of these 
anti-LPXTGV antibodies, than healthy normals, suggesting that the 
protein is expressed during in vivo infection. The overall ELISA 
titers of the individual antigenic proteins are compared, and the 
ones inducing the highest antibody levels (highly immunogenic) in 
most individuals (protein is expressed by most strains in vivo) 
are favored. Since the antigen specificity and quality (class, 
subtype, functional, nonfunctional) of the antibodies against S. 
aureus produced in individual patients can vary depending on the 
site of infection, accompanying chronic diseases (e.g. diabetes) 
and chronic conditions (e.g. intravascular device), and the indi- 
viduals' immune response, special attention was paid to the dif- 
ferences detected among the different patient groups, since 
medical records belonging to each sera were available. In addi- 
tion, each patient serum is accompanied by the pathogenic strain 
isolated from the patient at the time of serum sampling. 

2. Specific antibodies are purified for functional characteri- 
zation. The purity and the integrity of the recombinant proteins 
are checked (e.g. detecting the N-terminal Strep-tag in Western 
blot analysis in comparison to silver staining in SDS-PAGE) . The 
antigens are immobilized through the tags to create an affinity 
matrix, and used for the purification of specific antibodies from 
highly reactive sera. Using as an example strep- tagged LPXTGV as 
the capture antigen, 20 \ig of antibody from 125 mg of IgG were 
purified. Based on the ELISA data a pure preparation was re- 
ceived, not having e.g. anti-LTA and anti-peptidoglycan (both 
dominant with unfractionated IgG) activity. The antibodies are 
then used to test cell surface localization by FACS and fluores- 
cent microscopy (Fig. 10) . 

31 Gene occurrence in clinical isolates 

An ideal vaccine antigen would be an antigen that is present in 
all/, or the vast majority of, strains of the target organism to 
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which the vaccine is directed. In order to establish whether the 
genes encoding the identified Staphylococcus aureus antigens oc- 
cur ubiquitously in S. aureus strains, PCR was performed on a se- 
ries of independent S. aureus isolates with primers specific for 
the gene of interest. S. aureus isolates were obtained from pa- 
tients with various S. aureus infections. In addition several na- 
sal isolates from healthy carriers and several lab strains were 
also collected and analyzed. The strains were typed according to 
restriction fragment length polymorphism (RFLP) of the spa and 
coa genes (Goh et al. 1992, Frenay et al., 1994, vanden Bergh et 
al. 1999). From these results 30 different strains were identi- 
fied - 24 patient isolates, 3 nasal isolates and 3 lab strains. 
To establish the gene distribution of selected antigens, the ge- 
nomic DNA of these 30 strains was subjected to PCR with gene spe- 
cific primers that flank the selected epitope (ORF1361: Seq.ID 
No. 187 and 188; ORF2268: Seq.ID No. 193 and 194; ORF1951: Seq.ID 
No. 195 and 196; ORF1632: Seq.ID No. 181 and 182; ORF0766: Seq.ID 
No. 183 and 184; ORF0576: Seq.ID No. 185 and 186; ORF0222: Seq.ID 
No. 189 and 190; ORF0360: Seq.ID No. 191 and 192). The PCR prod- 
ucts were analyzed by gel electrophoresis to identify a product 
of the correct predicted size. ORFs 1361, 2268, 1951, 1632, 0766 
and 0222 are present in 100% of strains tested and ORF0576 in 
97%. However ORF0360 occurred in only 71% of the strains. Thus 
ORFs 1361, 2268, 1951, 1632, 0766, 0576 and 0222 each have the 
required ubiquitous presence among S. aureus isolates. 

These antigens (or antigenic fragments thereof, especially the 
fragments identified) are especially preferred for use in a vac- 
cination project against S. aureus. 

4. Identification of highly promiscuous HLA-class II helper 
epitopes within the ORFs of selected antigens 

The ORFs corresponding to the antigens identified on the basis of 
recognition by antibodies in human sera, most likely also contain 
linear T-cell epitopes. Especially the surprising finding in the 
course of the invention that even healthy uninfected, non-colo- 
nized individuals show extremely high antibody titers (> 100,000 
for some antigens, see Example 5) which are stable for >1 year 
(see Example 1), suggests the existence of T-cell dependent mem- 
ory most probably mediated by CD4+ helper-T-cells . The molecular 
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definition of the corresponding HLA class II helper-epi topes is 
usefull for the design of synthetic anti-staphylococcal vaccines, 
which can induce immunological memory. In this scenario the 
helper-epi topes derived from the staphylococcal antigens provide 
"cognate help" to the B-cell response against these antigens or 
fragments thereof. Moreover it is possible to use these helper- 
epi topes to. induce memory to T- independent antigens like for in- 
stance carbohydrates (conjugate vaccines) . On the other hand, in- 
tracellular occurring staphylococci can be eliminated by CD8+ 
cytotoxic T-cells, which recognize HLA class I restricted epi- 
topes ♦ ....... 

T-cell epitopes can be predicted by various public domain algo- 
rithms: htto i / /bimas . dcrt . nih. aov/molbio/hla bind/ (Park- 
er et al. 1994) , 

ht to : / / 13 4 . 2 . 9 6 . 2 2 1 / scripts /MHCServer . dl 1 /home . htm (Rammensee at 
al. 1999), http : //mvoaae . ihost . com/us inet . hamme76/ (Sturniolo et 
al. 1999). The latter prediction algorithm offers the possibility 
to identify promiscuous helper-epitopes, i.e. peptides that bind 
to several HLA class II molecules. In order to identify highly 
promiscuous helper-epitopes within staphylococcal antigens the 
ORFs corresponding to Seq ID 64 (IsaA) , Seq ID 114 (P0V2) , Seq 
ID 89 (ORF0222), Seq ID 70 (LPXTGIV) , Seq ID 56 (LPXTGV) , Seq 
ID 142 (LPXTGVI), Seq ID 81 (ORF3200) , Seq ID 74 (ORF1951) , Seq 
ID 94 (Empbp) , Seq ID 83 (autolysin) and Seq ID 58 (ORF2498) were 
analyzed using the TEPITOPE package http : / /mypacre . ihost . com/usi- 
net .hamme76/ (Sturniolo et al. 1999) . The analysis was done for 
25 prevalent DR-alleles and peptides were selected if they were 
predicted to be a) strong binders (1% threshold) for at least 
10/25 alleles or b) intermediate (3% threshold) binders for at 
least 17/25 alleles.' 

The following peptides containing one or several promiscuous 
helper-epitopes were selected (and are claimed) : 



Seq ID 56 
Seq ID 58 
Seq ID 64 



pos. 6-40, 583-598, 620-646, 871-896 
no peptide fulfills selection criteria 
no peptide fulfills selection criteria 



Seq ID 70: pos. 24-53 

Seq ID 74: pos. 240-260 

Seq ID 81: pos. 1660-1682, 1746-1790 

Seq ID 83: pos. 1-29, 680-709, 878-902 
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Seq ID 89: 
Seq ID 94: 



pos. 96-136 

pos. 1-29, 226-269, 275-326 



Seq ID 114: pos. 23-47, 107-156 
Seq ID 142: pos. 24-53 

The corresponding peptides or fragments thereof (for instance 
overlapping 15-mers) can be synthesized and tested for their 
ability to bind to various HLA molecules in vitro. Their immuno- 
genicity can be tested by assessing the peptide (antigen) -driven 
proliferation (BrdU or 3H-thymidine incorporation) or the secre- 
tion of cytokines (ELIspot, intracellular cytokine staining) of 
T-cells in vitro (Mayer et al. 1996, Schmittel et al. 2000, Ses- 
ter et al. 2000) . In this regard it will be interesting to deter- 
mine quantitative and qualitative differences in the T-cell 
response to the staphylococcal antigens or the selected promiscu- 
ous peptides or fragments thereof in populations of patients with 
different staphylococcal infections, or colonization versus 
healthy individuals neither recently infected nor colonized. 
Moreover, a correlation between the antibody titers and the quan- 
tity and quality of the T-cell response observed in these popula- 
tions is expected. Alternatively, immunogenicity of the predicted 
peptides can be tested in HLA- transgenic mice (Sonderstrup et al. 
1999). 

Similar approaches can be taken for the identification of HLA 
class I restricted epitopes within staphylococcal antigens. 

Synthetic peptides representing one or more promiscuous T helper 
epitopes from S. aureus 

Partially overlapping peptides spanning the indicated regions of 
Seq ID 56 (LPXTGV), Seq ID 70 (LPXTGIV) , Seq ID 74 (ORFlhoml) , 
Seq ID 81 (EM_BP) , Seq ID 83 (Autolysin) , Seq ID 89 (ORFlhom2) , 
Seq ID 94 (EMPBP) , Seq ID 114 (POV2) and Seq ID 142 (LPXTGVI) 
were synthesized. Sequences of the individual peptides are given 
in Table 5. All peptides were synthesized using Fmoc chemistry, 
HPLC purified and analyzed by mass spectrometry. Lyophilized pep- 
tides were dissolved in DMSO and stored at -20°C at a concentra- 
tion of 5-10 mM. 

Binding of synthetic peptides representing promiscuous T helper 
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epitopes to HLA molecules in vitro 

Binding of peptides to HLA molecules on the surface of antigen- 
presenting cells is a prerequisite for activation of T cells. 
Binding was assessed in vitro by two independent biochemical as- 
says using recombinant soluble versions of HLA class II mole- 
cules . One assay measures the concentration dependent competitive 
replacement of a labeled reference peptide by the test peptides. 
The second assay is based on the formation of SDS-s table com- 
plexes upon binding of high- and intermediate affinity ligands. 
A summary of the results obtained by the two assays is given in 
Table 5. 

Soluble HLA molecules (DRA1*0101/DRB1*0101 and 

DRA1*0101/DRB1*0401) were expressed in SC-2 cells and purified as 
described in Aichinger et al., 1997. For the competition assay 
(Hammer et al. 1995) HLA molecules were applied between 50 and 
200 ng/well. For DRB1*0101 biotinilated indicator peptide HA 
(PKYVKQNTLKLAT, Valli et al . 1993) was used at 0.008 yM. For 
DRBl*0401 biotinilated indicator peptide UD4 (YPKFVKQNTLKAA, 
Valli et al. 1993) was used between 0.03 and 0.06 yM. Test pep- 
tides were used in serial dilutions from 0.02 nM to 200 ]aM. Mole- 
cules , indicator and test peptides were incubated overnight at 
37°C, pH 7. HLA:peptide complexes obtained after incubation with 
serial dilutions of test and reference peptides (the known high- 
affinity binders HA and UD4 were used as positive control) were 
captured in ELISA plates coated with antibody L243, which is 
known to recognize a conformational epitope formed only by cor- 
rectly associated heterodimers . Incorporated biotin. was measured 
by standard colorimetric detection using a streptavidin-alkaline 
phosphatase conjugate (Dako) with NBT/BCIP tablets (Sigma) as 
substrate and automated OD reading on a Victor reader (Wallac) . 

T cell response against promiscuous T helper epitopes assessed by 
IFNg ELI spot assay L_' 

Upon antigenic stimulation T cells start to proliferate and to 
secrete cytokines such as interferon gamma (IFNg) . Human T cells 
specifically recognizing epitopes within S. aureus antigens were 
detected by IFNg-ELIspot (Schmittel et al. 2000). PBMCs from 
healthy individuals with a strong anti-S .aureus IgG response were 
isolated from 50-100 ml of venous blood by ficoll density gradi- 
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ent centr if ugation and used after freezing and thawing. Cells 
were seeded at 200,000/well in 96-well plates. Peptides were 
added as mixtures corresponding to individual antigens, in both 
cases at 10 ug/ml each. Concanavalin A (Amersham) and PPD (tuber- 
culin purified protein derivate, Statens Serum Institute) served 
as assay positive controls, assay medium without any peptide as 
negative control. After overnight incubation in Multi Screen 96- 
well filtration plates (Millipore) coated with the anti-human 
IFNg monoclonal antibody B140 (Bender Med Systems) the ELIspot 
was developed using the biotinylated anti-human IFNg monoclonal 
antibody B308-BT2 (Bender Med Systems), Streptavidin-alkaline 
phosphatase (DAKO) and BCIP/NBT alkaline phosphatase substrate 
(SIGMA) . Spots were counted using an automatic plate reader 
(Bioreader 2000, BIO-SYS) . Spots counted in wells with cells 
stimulated with assay medium only (negative control, generally 
below 10 spots / 100.000 cells) were regarded as background and 
subtracted from spot numbers counted in wells with peptides. 



Table 5: Promiscuous T helper epitopes contained in S.aureus antigens 



Amino acid sequences within S.aureus antigens containing 
highly promiscuous T helper epitopes 


binding 


IFNg 
ELIspot 

2> 


Seq ID 56 (LPXTGV) : pos. 6-40 

p6-28 >PKLRSFYSIRKSTLGVASVIVST/7 

p24-40 >VIVSTLFLISQHQAQA// 


+ 


44;80;8 
; 95; 112 


Seq ID 56 (LPXTGV.) t pos. 620-646 

p6 2 0-6 4 6 >FPYIPDKAVYNAIVKVVVANIGYEGQ/ / 


+ 




Seq ID 56 (LPXTGV): pos. 871-896 
P871-89 6 >QSWWGLYALLGMLALF I PKFRKESK / / 






Seq ID 70 (LPXTGIV) : pos. 24-53 

p2 4 - 5 3 > YS I RKFTVGTAS ILIGSLMYLGTQQEAEA/ / 


nd 


34;14;0 
,-57;16 


Seq ID 74 (ORFlhoml) : pos. 240-260 
p2 4 0 - 2 6 0 >MNYGYGPGWTSRTI S ASQA/ / 




47;50;0 
;85;92 
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Seq ID 81 (Etf_BP) : pos . 1660-1682 
pl660-1682 >NEIVLETIRDINNAHTLQQVEA// 


nd 

• 


2;14;5; 
77;26 


Seq ID 81 (EM_BP) : pos. 1746-1790 
p!746-1773 >LHMRHFSNNFGNVIKNAIGWGISGLLA/ / 
pl753-1779 >NNFGNVIKNAIGWGISGLLASFWFFI/ / 
pl777-1789 >FFIAKRRRKEDEE/ 


nd 
nd 
nd' 




Seq ID 83 (Autolysin) pos. 1-29 

pi -2 9 : >MAKKFNYKLPSMVALTLVGSAVTAHQVQA/ / 


nd 


6;35;7; 
60;49 


Seq ID 83 (Autolysin) pos. 878-902 
p878-902 : >NGLSMVPWGTKNQVILTGNNIAQG/ 


nd 




Seq ID 89 (ORFlhom2) : pos. 96-136 

P96-121 >GESLNIIASRYGVSVDQLMAANNLRG// 

pi 17 - 1 3 6 >NNLRGYLIMPNQTLQI PNG/ / 




0;35;0; 
29;104 


Seq ID 94 (EMPBP) : pos. 1-29 

p4-29 : > KlrLVLTMS TLFATQ I MNSNHAKASV / / 






Seq ID 94 (EMPBP): pos. 226-269 

p226-251 >IKINHFCWPQINSFKVIPPYGHNS// , 

p254-270 >MHVPSFQNNTTATHQN// 




26;28;1 
6; 43 ; 97 


Seq ID 94 (EMPBP): pos. 275-326 

p2 7 5 - 2 9 9 > YDYKYFYS YKWKGVKKYFSFSQS / / 

p2 84 -3 0 5 > YKVVKGVKKYFSFSQSNGYKIG / / 

p306-326 >PSLNIKNVNYQYAVPSYSPT// 


+ 
+ 
+ 




Seq ID 114 (POV2) : pos. 23-47 

p2 3 -4 7 > AGG I FYNQTNQQLLVLCDGMGGHK / / 




49;20;4 
;77;25 


Seq ID 114 (POV2) : pos. 107-156 

pl07-124 > ALVFEKSWI ANVGDSRA/ 

P126-146 >RAYVINSRQIEQITSDHSFVN// 

pl42-<-158 >SFVNHLVLTGQITPEE// 


nd 
nd 




Seq ID 142 (LPXTGVI) : pos. 1-42 

p6-3 0 >KEFKSFYSIRKSSLGVASVAISTL/ / 

pl8-42 >SSLGVASVAISTLLLXjMSNGEAQA/ / 


++ 
nd 


0;41;20 
; 88; 109 


Seq ID 142 (LPXTGVI): pos. 209-244 

p2 09-2 3 3 > I KLVS YDTVKDYAYI RFSVSNGTKA/ / 

p2 1 8-2 4 4 >KDYAYIRFSVSNGTKAVKIVSSTHFNN/ / 


+ 




Seq ID 142 (LPXTGVI): pos. 395-428 

p3 95 -4 1 8 > FMVEGQRVRTI STYAINNTRCTI F / / 

p4 1 6 -4 2 8 >TIFRYVEGKSLYE/ / 
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Seq ID 142 (LPXTGVI) ; pos . 623-647* 
P623-647 >MTLPLMALLALS S I VAFVLPRKRKN // 













1 > binding to soluble DRA1*0101/DRB1*0401 molecules was determined using a com- 
petition assay ( + , ++: binding, no competition up to 200 uM test peptide; 
nd: not done) 

3 results from 5 healthy individuals with strong ant i-S . aureus IgG response. 
Data are represented as spots/200.000 cells (background values are subtracted 

5. Antigens may be injected into mice - and the antibodies 
against these proteins can be measured. 

6. Protective capacity of the antibodies induced by the anti- 
gens through vaccination can be assessed in animal models. 

Both 5. and 6. are methods well available to the skilled man in 
the art. 

Example 7: Applications 

i 3 

A) An effective vaccine offers great potential for patients fac- 
ing elective surgery in general, and those receiving endovascular 
devices, in particular. Patients suffering from chronic diseases 
with decreased immune responses or undergoing continuous ambula- 
tory peritoneal dialysis are likely to benefit from a vaccine 
with S. aureus by immunogenic serum-reactive antigens according 
to the present invention. Identification of the relevant antigens 
will help to generate effective passive immunization (humanized 
monoclonal antibody therapy) , which can replace human immuno- 
globulin administration with all its dangerous side-effects . 
Therefore an effective vaccine offers great potential for pa- 
tients facing elective surgery in general, and those receiving 
endovascular devices > in particular. 
S. aureus can cause many different diseases. 

1. Sepsis, bacteriaemia — ' 

2. Haemodialysed patients - bacteriemia, sepsis 

3. Peritoneal dialyses patients - peritonitis 

4. Patients with endovascular devices (heart surgery, etc) - en- 
docarditis, bacteriemia, sepsis 
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5. Orthopedic patients with prosthetic devices - septic arthri- 
tis 

6. Preventive vaccination of general population 

B) Passive and active vaccination , both with special attention to 
T-cells with the latter one: It is an aim to induce a strong T 
helper response during vaccination to achieve efficient humoral 
response and also immunological memory. Up till now, there is no 
direct evidence that T-cells play an important role in clearing 
S. aureus infections, however, it was not adequately addressed, 
so far. An effective humoral response against proteinaceous anti- 
gens must involve T help, and is essential for developing mem- 
ory. Naive CD4+ cells can differentiated into Thl or Th2 cells. 
Since, innate immunological responses (cytokines) will influence 
this decision, the involvement of T-cells might be different dur- 
ing an acute, serious infection relative to immunization of 
healthy individuals with subunit vaccines, not containing compo- 
nents which impair the immune response during the natural course 
of the infection. The consequences of inducing Thl or Th2 re- 
sponses are profound. Thl cells lead to cell-mediated immunity, 
whereas Th2 cells provide humoral immunity. 

C) Preventive and therapeutic vaccines 

Preventive: active vaccination/passive immunization of 

people in high risk groups, before 

infection 

Therapeutic: passive vaccination of the already sick. 

Active vaccination to remove nasal carriage 

Specific example for an application 

Elimination of MRSA carriage and prevention of colonization of 
the medical staff 

Carriage rates of S. aureus in the nares of people outside of the 
hospitals varies from 10 to 40%. Hospital patients and personnel 
have higher carriage rates. The rates are especially high in pa- 
tients undergoing hemodialysis and in diabetics, drug addicts and 
patients with a variety of dermatologic conditions. Patients at 
highest risk for MRSA infection are those in large tertiary-care 
hospitals, particularly the elderly and immunocompromised, those 
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in intensive care units, burn patients, those with surgical 
wounds, and patients with intravenous catheters. 

The ELISA data strongly suggest that there is a pronounced IgA 
response to S. aureus, which is not obvious "or known from the 
literature. Since the predominant mucosal immune response is the 
production of IgA with neutralizing activity, it is clear that 
the staphylococcal epitopes and antigens identified with the 
highly pure IgA preparations lead to an efficient mucosal vac- 
cine . 

•Clear 'indication: Everybody's threat in the departments where 
they perform - operation (esp. orthopedics, traumatology, gen. 
surgery) 

•Well-defined population for vaccination (doctors and nurses) 
•Health care workers identified as intranasal carriers of an 
epidemic strain of S. aureus are currently treated with mupi- 
rocin and rifampicin until they eliminate the bacteria. Some- 
times it is not effective, and takes time. 

•Available animal model : There are mice models for intranasal 
. carriage. 
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Table I. ELISA titers of sera from non- infected individuals 
against multiple staphylococcal proteins* 

Anti-staphylococcal antibody levels were measured individually by 
standard ELISA with total lysate prepared from S. aureus grown in 
BHI medium (BHI) , lipoteichoic acid (LTA) , peptidoglycan (PG),. 13. 
recombinant proteins, representing cell surface and secreted pro- 
teins, such as clumping factor A and B (ClfA, ClfB) , Fibronectin- 
binding protein (FnBPA) , SD-repeat proteins (sdrC, sdrE) , MHC 
Class II analogous protein (map-w) , El as tin-binding protein 
(EBP) , enolase (reported to be cell surface located and immuno- 
genic) , iron transport lipoproteins (LP309, LP342) , sortase 
(srtA) , coagulase (coa) , extracellular f ibrinogen-binding protein 
(fib) . Two short synthetic peptides representing 2 of the five 
immunodominant D repeat domains from FnBPA was also included 
(D1+D3) as antigens. The individual sera were ranked based on the 
IgG titer, and obtained a score from 1-9. Score 1 labels the 
highest titer serum and score 8 or 9 labels the sera which were 
8 th or 9 th among all the sera tested for the given antigen. It re- 
sulted in the analyses of the top 20 percentile of sera (8-9/40) . 
The five "best sera" meaning the most hyper reactive in terms, of 
anti-staphylococcal antibodies were selected based on the number 
of scores 1-8. **** means that the antibody reactivity against 
the particular antigen was exceptionally high (>2x ELISA units 
relative to the 2 nd most reactive serum) . 

Table 2a: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484) ; C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera PI (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471) ) ; H, LSA250/1 library in fhuA with patient 
sera 1 (IgA, 708). Ribosome display: D, LSA250/1 library with IC 
sera (1686) . *, identified 18 times of 33 screened; was therefore 
eliminated, from screen C. **, prediction of antigenic sequences 
longer than 5 amino acids was performed with the programme ANTI- 
GENIC (Kolaskar and Tongaonkar, 1990); #, identical sequence pre- 
sent twice in ORF; ##, clone not in database (not sequence by 
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TIGR) . 



s. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


SaA0003 


ORF2963P 


rcpC 


5-20, 37-44, 52-59, 87-94, 1 16-132 


C:3 


aa 112-189 


C:GSBYM94(112- 
189):26/30 


171, 172 


SaA0003 


ORF2967P 


repC 


7-19,46-57, 85-91, 110-117, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290, 318- 
323, 347-363 


C:I8 


aa9-42 
aa 158-174 


C:GSBYI53(9~ 
42):1/1 


150, 158 


0093 


ORF1879 


SdiC 


23-51, 75-80, 90-99, 101-107, 151- 
157, 173-180, 186-205,215-226, 
239-263, 269-274, 284-304, 317- 
323, 329-336, 340-347, 360-366, 
372-379, 391-397, 399-406, 413- 
425, 430-436, 444-455, 499-505, 
520-529, 553-568, 586-592, 600- 
617, 631-639, 664-678, 695-701, 
891-903,906-912, 926-940 


A:1,D:5, 
C:1,F:6, 
G:2 


aa 98-182 
aa 684-764 
aa 836-870 

□ 


A:GSBXL70(98- 

182):9/30 

D:n.d. 

C:GSBYH73(815- 
870):3/16 


34, 86 


0095 | 


ORF1881 


SdrE 


25-45,72-77, 147-155, 198-211, 
217-223, 232-238, 246-261, 266- 
278, 281-294, 299-304, 332-340, 
353-360, 367-380, 384-396, 404- . 
409, 418-429, 434-440, 448-460, 
465-476, 493-509, 517-523, 531- 
540, 543-555, 561-566, 576-582, 
584-591, 603-617, 633-643, 647- 
652, 668-674, 677-683, 696-704, 
716-728, 744-752, 755-761, 789- 
796, 809-815, 826-840, 854-862, 
887-903, 918-924, 1 1 1 0-1 1 16, 
1125-1131,1145-1159 


C:12,E:2 


aa 147-192 


C:GSBYH31(147- 
192):2/14 
E:GSBZA27(144- 
I62):23/41 


145, 153 


0123 


ORF1909 


unknown 


9-28,43-48, 56-75, 109-126, 128- 
141, 143-162, 164-195, 197-216, 
234-242,244-251 


B:3,E:7, 
G:l 


aa 168-181 


B:GSBXF80(168- 
181):5/27 

E:GSBZC1 7(168- 

1 o i VOCM 1 

l&l):zj/4i 


35,87 


0160 


ORF1941 


unknown 


4-10, 20-42, 50-86, 88-98, 102-17 1, 
176-182, 189-221, 223-244, 246-' 
268, 276-284,296-329 


A:l 


aaU2-188 


A:GSBXO07(l 12- 
188):5/30 


36, 88 


0222 

0 


ORF1988 


homology with 
ORF1 


4-9, 13-24,26-34, 37-43,45-51, 
59-73,90-96,99-113, 160-173, 
178-184, 218-228, 233-238, 255- 
262 


A:52, 
C:18* 
H:19 


aa 45-105 
aa 103-166 
aa 66-153 


A:GSBXM63(65- 
95): 1/1 

A:GSBXM82(103- 
166): 14/29 
A:GSBXK44- 
bmd3(65- 
153):47/5I 


37, 89 


0308 


ORF2077 


Complement, un- 
known 


13-27,42-63, 107-191, 198-215, 
218-225, 233-250 


A:6, B:2, 

C:47, 

E:35 


complement 
bp 474-367 


A:GSBXK03(bp473 
-367):28/69 
B:GSBXD29(bp465 
-43l):10/27 - 


38, 90 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


0317 


ORF2088 


preprotein translo- 


16-29, 64-77, 87-93, 95-101, 127- 

l*tj, 1JU IOI, Z.KJH £,L\ % L£,j JLjKjy 

236-249, 263-269, 281-309, 311- 
325, 337-343, 4 11-4 18, 421-432, 
435-448, 461-467, 474-480, 483- 
489, 508-516, 542-550, 580-589, 
602-61 1, 630-636, 658-672, 688- 
705, 717-723, 738-746, 775-786, 
800-805,812-821,828-834 


A:l 


aa 1-19 


A:GSBXP37(1- 


39,91 


0337 


ORF2110 


Hypothetical pro- 
tein 


26-53, 95-123, 164-176, 189-199 


D:12 


aa8-48 


D:n.d. 


40,92 


0358 

0 


ORrzl 32 


Clumping factor A 


5-J5, 41-48, by— oo, 87-^3, 139-144, 
156-163, 198-209,215-229,236- 
244, 246-273, 276-283, 285-326, 
328-342, 349-355, 362-370, 372- 
384, 396-402, 405-415, 423-428, 
432-452, 458-465, 471-477, 484- 
494, 502-515, 540-547, 554-559, 
869-875, 893-898, 907-924 


ri.i TV) 

E:l 


aa /uo ouy 


u.n.a. 




0360 


ORF2135 
Empbp 


extracellular 
matrix and plasma 
binding protein 


7-13, 15-23, 26-33, 68-81, 84-90, 
106-117, 129-137, 140-159, 165- 
172, 177-230, 234-240, 258-278, 
295-319 


A:46, 
B21, 
C:1I,E:2, 
F:18,G:7, 
H: 12 


aa 22-56 
aa 23-99 
aa 97—1 15 
aa 233-250 
aa 245-265 


A:GSBXK24(23- 
55):1/1 

B:GoBXB43(39— 

54):58/71 

A:GSBXK02- 

bmdl(22-99):59/59 

B:GSBXD82- 

bdbl9(97-115):l/I 

F:SALAL03(233- 

250): 15/41 


42, 94 


0453 


ORF2227 


coma operon 
protein 2 


17-25, 27-55, 84-90, 95-101, 1 15- 
121 


C:3 


aa 55-101 


C:GSBYG07(55- 
101):1/1 


146, 154 


0569 


ORFI640 


V8 protease 


5-32, 66-72, 87-98, 104-1 12, 1 16- 
124, 128-137, 162-168, 174-183, 
248-254, 261-266, 289-303, 312- 
331 


A:1,F:I 


aa 174-249 


A:GSBXS51(174- 
249): 11/30 


32, 84 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


0576 


ORF1633 
Autolysin 


autolysin, adhe- 
sion 


4-19, 57-70, 79-88, 126-132, 144- 
159, 161-167, 180-198,200-212, 
233-240, 248-255, 276-286, 298- 
304, 309-323, 332-346, 357-366, 
374-391, 394-406, 450-456, 466- 
473, 479-487, 498-505, 507-519, 
521-530, 532-540, 555-565, 571- 
581, 600-61 1, 619-625, 634-642, 
650-656, 658-665, 676-682, 690- 
699, 724-733, 740-771, 774-784, 
791-797, 808-815, 821-828, 832- 
838, 876-881, 893-906, 922-929, 
938-943, 948-953, 969-976, 1002- 
1008, 1015-1035, 1056-1069, 1105- 
1116, 1I24-M35, 1144-1151, 1173- 
1181, 1186-1191, 1206-1215, 1225- 
1230, 1235-1242 


A:2I, 

B:46, 

C:55,E:5, 

F:85, 

H:19 


aa 6-66 
aa 65-124 
aa 579-592 
aa 590-604 


A:GSBXN93(6- 
66):5/16 

C:GSBYH05(45- 

144):7/8 

A:GSBXK66- 

bmdl8(65- 

124):16/30 

B:GSBXB89(108- 

123): 1/1 

B:GSBXB02(59O- 
603):39/71 
F:SALAM15(579~ 
592):25/41 


31,83 


0657 


ORF un- 
known 


LPXTGVI protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426^38, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2, B:27, 
F:15 


aa 527-544 


B:GSBXE07- 

bdbl(527- 

542):11/71 

F:SALAX70(526- 

544):1I/41 


1,142 


0749 


ORF1462- 


Carbamoyl-phos- 
phate synthase 


8-23, 31-38, 42-49, 61-77, 83-90, 
99-108, 110-119, 140-147, 149-155, 
159-171, 180-185, 189-209,228- 
234, 245-262, 264-275, 280-302, 
304-330, 343-360, 391-409, 432- 
437, 454-463, 467-474, 478-485, 
515-528, 532-539, 553-567, 569- 
581, 586-592, 605-612, 627-635, 
639-656, 671-682, 700-714, 731- 
747, 754-770, 775-791, 797-834, 
838-848, 872-891, 927-933, 935- 
942, 948-968, 976-986, 1000-1007, 
1029-1037 


02 


aa 630-700 


CGSBYK1 7(630- 
700):5/9 


144, 152 


944 ! 


ORFI414 


Yfix 


6-33, 40-46, 51-59, 61-77, 84-104, 
112-118, 124-187, 194-248,252- 
296, 308-325, 327-361, 367-393, 
396-437, 452-479, 484-520, 535- 
545, 558-574, 582-614, 627-633, 
656-663, 671-678, 698-704;713- 
722, 725-742, 744-755, 770-784, 
786-800, 816-822, 827-837 


D:4 


aa 483-5 It 


D :n.d. 


30, 82 


1050 


ORFI307 


unknown 


49-72, 76-83,95-105, 135-146, 
148-164,183-205 


A:l,H:45 


aa 57-128 


A:GSBXM26(57- 
128):7/30 


28, 80 
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aureus 
antigenic 
protein 


Old 

ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones pet 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


1209 


ORF3006 


hcmN homolog 


12-36, 43-50, 58-65, 73-78, 80-87, 
108-139, 147-153, 159-172, 190- 
203, 211-216, 224-232, 234-246, 
256-261, 273-279, 286-293, 299- 
306, 340-346, 354-366 


B:7, F:8 


aa 167-181 


B:GSBXB76(167- 
179):25/7I 
F:SALBC54(169- 
183):18/41 


54, 106 


1344 


ORF02I2 


NifS protein 
homolog 


8-16, 22-35, 49-58, 70-77, 101-121, 
123-132, 147-161, 163-192,203- 
209, 216-234, 238-249, 268-274, 
280-293, 298-318, 328-333, 339- 
345,355-361,372-381 


Aril 


aa 34-94 


A:GSBXK59- 
bmd2I(34-94):6/29 


5, 141 


1356 


ORF0I97 


Hypothetical pro- 
tease 


28-55, 82-100, 105-111, 125-131, 
137-143 


D:12 


aa 1-49 


D:n.d. 


4,57 


1361 


ORF0190 


LPXTGV protein 


5-39, 111-117, 125-132, 134-141, 
167-191, 196-202,214-232,236- 
241, 244— 24y, Zyz 2y/, Jiy— J25, 
336-341, 365-380, 385-391, 407- 
416, 420-429, 435-441, 452-461, 
477-^88, 491-498, 518-532, 545- 
556, 569-576, 581-587, 595-602, 
604-609, 617-640, 643-651, 702- 
715, 723-731, 786-793, 805-81 1, 
826-839, 874-889 


A:1,B:23, 
E:3,F:31 


aa 37-49 
aa 63-77 
aa z/1 jj'r 


B:GSBXF81(37- 
49): 1/1 

bdb4(62-77):12/70 
A:GSBXL77(274- 
334):5/30 
F:SALAP81(62- 
77): 10/411 


3,56 


1371 


ORF0175 


YtpT, conserved 
hypothetical pro- 
tein 


37-42,57-62, 121-135, 139-145, 
183-190, 204-212, 220-227, 242- 
248, 278-288, 295-30, 304-309, 
335-34 1 , 396-404, 4 12-433, 443- 
449, 497-503, 505-513, 539-545, 
552-558, 601-617, 629-649, 702- 
711, 736-745, 793-804, 814-829, 
843-858, 864-885, 889-895, 905- 
913, 919-929, 937-943, 957-965, 
970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 
1126-1136, 1145-1157, 1163-1171, 
1 177-1 183, 1 1 89-1 196, 121 1-1218, 
1225-1235, 1242-1256, 1261-1269 


C:3,&2, 
G:l 


aa 624-684 
aa 891-905 


C:GSBYG95(624- 
684):7/22 
E:GSBZB45(89i- 
905):10/41 


143, 151 


1491 


ORF0053 


Cmp binding fac- 
tor 1 homolog 


12-29, 34-40, 63-71, 101-1 10, 1 14- 
122, 130-138, 140-195, 197-209, 
215-229,239-253,255-274 


A:7,C:2, 
E:7,F:4 


aa 39-94 


A;GSBXM13(39- 
94):10/29 
F:SALAY30(39- 
53):4/41 


2,55 


1616 


ORF1180 


Ieukocidin F ho- 
molog 


16-24, 32-39, 43-49, 64-71, 93-99, 
120—141, 144—156,210-218,226- 
233, 265-273, 276-284 


A:10 


aa 158-220 


A:GSBXK06<158- 


27, 79 


1618 


ORF1178 


LukM homolog 


5-24,88-94, 102-113, 132-143, 
163-1 73, 2 1 6-224, 254-269, 273- 
278, 305-313, 321-327, 334-341 


A: 13, B:3 
C:36, E:4, 
F:12,G:2, 
H:10 


aa 31-61 
aa 58-74 


A:GSBXK60(31- 

61):20/29 

B:GSBXB48(58- 

74):49/7l 

F:SALAY41(58~ 

74):30/4I 


26,78 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
UKr ana 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


1632 


ORFH63 


SdrH homolog 


7-35, 54-59, 247-261, 263-272, 
302-320, 330-339, 368-374, 382- 
411 


B:6,E:11, 
F:34 


aa 105-119 
aa 126-143 
aa 168-186 


B:GSBXG53(168- 
186):39/71 
F:SALAP07(I05- 
119):11/41 


25,77 


1763 


ORF1024 


unknown 


5-32, 35-48, 55-76 


C:3 


complement 
bp 237-1 70 


C:GSBYI30(98aa):l 
/i 


24, 76 


1845 


ORF0942 


Hyaluronate lyase 


10-26, 31-44, 60-66, 99-104, 146- 
153, 163-169, 197-205,216-223, 
226-238, 241-258, 271-280, 295- 
315, 346-351, 371-385, 396-407, 
440-446, 452-457, 460-466, 492- 
510, 537-543, 546-551, 565-582, 
590-595, 635-650, 672-678, 686- 
701, 705-712, 714-721, 725-731, 
762-768, 800-805 


D:5, F:2 


aa208-224 
aa 672-727 


D:n.d. 


23, 75 


1951 


ORF0831 


homology with 
ORF1 


5-22, 42-50, 74-81, 139-145, 167- 
178, 220-230, 246-253, 255-264 


A:223, 

B:56, 

C:167, 

E:43, 

r. i uu, 

G:13, 

H:102 


aa 137-237 
aa 250-267 


B:GSBXC07(180- 

190) :1/1 

A:GSBXK29(I77- 
195):I5/29 

267): 10/71 
F:SALAM13(178- 

191) :20/41 


22,74 


1955 


ORF0826 


homology with 
ORF1 


4-9, 15-26, 65-76, 108-115, 119- 
128, 144-153 


A:1,B:3, 
E:1,F:8 


aa 38-52. 
aa 66-1 14 


A:GSBXR10(66~ 
114):5/30 

r.o/\Li/vlVlD f\j f 

52):16/41 


21,73 


2031 


ORF0749 


unknown 


10-26, 31-43, 46-58, 61-66, 69-79, 
85-92, 100-115, 120-126, 128-135, 
149-155, 167-173, 178-187, 189- 
196, 202-222, 225-231, 233-240, 
245-251, 257-263, 271-292, 314- 
322, 325-334, 339-345 


B:2, F:2 


aa 59-74 


B:GSBXC01(59- 
71): 11/26 


20,72 


2086 


ORF0691 
Sbi 


IgG binding 
protein 


6-20, 53-63, 83-90, 135-146, 195- 
208, 244-259, 263-314, 319-327, 
337-349, 353-362, 365-374, 380- 
390, 397-405,407-415 


A:1,B:8, 
E:24, F:9, 
G:137 


aa 208-287 
aa 261-276 
aa 286-314 


A:GSBXS55(208- 

287):38/46 

B:GSBXB34(299- 

314)::11/7I 

F:SALAX32(261- 

276):2i/41 


19,71 
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s. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2180 


ORF0594 


LPXTGIV protein 


1 1-20, 26-47, 69-75, 84-92, 102- 
109,119-136,139-147,160-170, 
178-185, 190-196,208-215,225- 
233, 245-250, 265-272, 277-284, 
300-306, 346-357, 373-379, 384- 
390, 429-435, 471-481, 502-507, 
536-561, 663-688, 791-816, 905- 
910, 919-933, 977-985, 1001-1010, 
1052-1057, 1070-1077, 1082-1087, 
1094-1 1 12 


A:3,C:3, 
E:6, F:2, 
H:6 

0 


aa 493-587 
aa 633-715 
aa 704-760* 
aa 760-832 

/„_ Oil— 
[aa ojZ. 

887)' 


A:GSBXS61(493- 
555): 1/1 

A:GSBXL64(496- 
585): 1/1 

A:GSBXS92(760- 

841):1/1. 

A:bmd4(704- 

760):16/30 ir 

(A:bmd4(830- 

885):16730) # 

F:SALBC43(5I9- 

533):4/41 


18, 70 


2184 


ORF0590 


FnbpB 


5-12, 18-37, 104-124, 139-145, 
154-166, 175-181, 185-190, 193- 
199, 203-209, 235-244, 268-274, 
278-292, 299-307, 309-320, 356- 
364, 375-384, 390-404, 430-440, 
450-461, 488-495, 505-51 1, 527- 
535, 551-556, 567-573, 587-593, 
599-609, 624-631, 651-656, 665- 
671, 714-726, 754-766, 799-804, 
818-825, 827-833, 841-847, 855- 
861, 876-893, 895-903, 927-940 


A:2,C:4, 
G:9 


aa 701-777 
aa 783-822 


A:GSBXM62(702- 
777):28/28 
A:GSBXR22(783- . 
855): 1/1 


17,69 


2186 


ORF0588 


Fnbp 


8-29, 96-105, 114-121, 123-129, 
141-147, 151-165, 171-183, 198- 
206, 222-232, 253-265, 267-277, 
294-300, 302-312, 332-338, 362- 
368, 377-383, 396.-402, 410-416, 
451-459, 473-489, 497-503, 537- 
543, 549-559, 581-600, 623-629, 
643-649, 655-666, 680-687, 694- 
700, 707-712, 721-727, 770-782, 
810-822, 874-881, 883-889, 897- 
903, 9 1 1-9 1 7, 925-93 1 , 933-939, 
946-963, 965-973, 997-1010 


A:4,C:4, 
D:5, E:2 


aa 710-787 
aa 855-975 
aa 916-983 


C:GSBYN05(710- 
787): 19/25 
D:n.d. 

A:GSBXP01(916- 
983): 17/30 


16,68 


2224 


ORF0551 


unknown 


49-56, 62-68, 83-89, 92-98, 109- 
115, 124-131, 142-159, 161-167, 
169-175, 177-188, 196-224,230- 
243, 246-252 


B:2 


aa 34-46 


B:GSBXD89(34- 
46):1/1 


15,67 
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51 
aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2254 


ORF0519 


Conserved hypo- 
thetical protein 


14-22, 32-40, 52-58, 61-77, 81-93, 
11MI7J24-I38, 151-190,193- 
214, 224-244, 253-277, 287-295, 
307-324, 326-332, 348-355, 357- 
362, 384-394, 397-434, 437-460, 
489-496, 503-510, 516-522, 528- 
539, 541-547, 552-558, 563-573, 
589-595, 602-624, 626-632, 65 1- 
667, 673-689, 694-706, 712-739, 
756-790 


D:3 


aa 403-462 


D.n.d. 


14,66 


2264 


ORFO509 


ORF1; homology 
with putative se- 
creted antigen 
precursor from $. 
epidermidis 


5-31,47-55, 99-104, 133-139, 156- 
172,214-224,240-247 


A:131, 

B:51, 

C:13, 

E:43, 

F:78,G:2, 

H:17 


aa7-87 
aa 133-242 


A:GSBXP22(145- 

196): 1/1 

A:GSBXK05- 

bmdl6(178- 

218):6729 

B:GSBXE24- 

bdb20(167-178):l/l 

F:SALAQ91(173- 

184):15/41 


13, 65 


2268 


ORF0503 


IsaA, possibly ad- 
hesion/ aggrega- 
tion 


7-19, 26-45, 60-68, 94-100, 1 1 1- 
1 19, 126-137, 143-148, 169-181, 
217-228 

> 


A:7,B:65, 

C:3,E:2, 

F:53 


aa 67-1 16 
aa 98-184 
aa 182-225 


A:GSBXK88(67- 
116):I/1 

A:GSBXN19(98- 
184):22/29 
A:GSBXN32(182- 
225):34/7i , 
B:GSBXB71(I96- 

209) : 16/29 
F:SALAL22(196- 

210) :16/41 


12,64 


2344 


ORF0426 


Clumping factor B 


4-10, 17-45, 120-127, 135-141, 
168-180, 187-208, 216-224, 244- 
254, 256-264, 290-312, 322-330, 
356-366, 374-384, 391-414, 421- 
428, 430-437,442-449, 455-461, 
464-^79, 483-492, 501-512, 548- 
555, 862-868, 871-876, 891-904 


D:9, E:l, 
F:3,H:4 


aa 706-762 
aa 810-852 


D:n.d. 


11,63 1 


2351 


ORF0418 


aureolysin 


10-29, 46-56, 63-74, 83-105, 107- 
114, 138-145, 170-184, 186-193, 
2 1 6-22 1 , 242-248, 277-289, 303- 
311, 346-360, 319-389, 422-428, 
446-453, 459-469, 479-489, 496- 
501 


A:1,C:6 


aa 83-156 


A:GSBX046(83- 
l56):14/29 


10,62 
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s. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2359 


ORF0409 


ISSP, immuno- 
genic secreted 
protein precursor, 
putative 


4-29, 92-99, 1 19-130, 228-236, 
264-269, 271-280, 31 1-317, 321- 
331, 341-353, 357-363, 366-372, 
377-384, 390-396, 409-415, 440- 
448, 458-470, 504-520, 544-563, 
568-581, 584-592, 594-603, 610- 
616 


B:4,F:11 


aa 168-184 
aa 206-220 
aa 297-309 


B:GSBXD01(168- 
I84):I/1 

B:GSBXD62(205- 
220): 1/1 

B:GSBXC1 7(297- 
309):6/27 
F:SALAL04(205- 
220):9/41 


9,61 


2378 


ORF0398 


SrpA 


18-23, 42-55, 69-77, 85-98, 129- 
136, 182-188, 214-220, 229-235, 
242-248, 251-258, 281-292, 309- 
316, 333-343, 348-354, 361-367, 
393-407, 441-447, 481-488, 493- 
505, 510-515, 517-527, 530-535, 
540-549, 564-583, 593-599, 608- 
621, 636-645, 656-670, 674-687, 
697-708, 726-734, 755-760, 765- 
772, 785-792, 798-815, 819-824, 
826-838, 846-852, 889-904, 907- 
913, 932-939, 956-964, 982-1000, 
1008-1015, 1017-1024, 1028-1034, 
1059-1065, 1078-1084, 1122-1129, 
1134-1143, 1180-1186, 1188-1194, 
1205-1215, 1224-1230, 1276-1283, 
1333-1339, 1377-1382, 1415-1421, 
1448-1459, 1467-1472, 1537-1545, 
1556-1566, 1647-1654, 1666-1675, 
1683-1689, 1722-1737, 1740-1754, 
1756-1762, 1764-1773, 1775-1783, 
1800-1809, 1811-1819, 1839-1851, 
1859-1866, 1876-1882, 1930-1939, 
1947-1954, 1978-1985, 1999-2007, 
2015-2029, 2080-2086, 2094-2100, 
21 12-21 18, 2196-2205, 2232-2243 


C:1,D:7, 
F:4,rfcil 


aa 198-258 
aa 646-727 
aa 846-857 
aa2104- 
2206 


C:GSBY173(646- 
727): 2/9 

F:SALA033(846- 

857):10/41 

Dtn.d. 


8,60 


2466 


ORF0302 


YycH protein 


16-38, 71-77, 87-94, 105-112, 124- 
144, 158-164, 169-177, 180-186, 
194-204, 221-228, 236-245, 250- 
267, 336-343, 363-378, 385-394, 
406-412, 423-440, 443-449 


D:14 


aa 401-494 


D:n.d. 


7, 59 


2470 


ORF0299 


Conserved hypo- 
thetical protein 


4-9, 17-41, 50-56, 63-69, 82-87, 
108-115, 145-151,207-214,244- 
249, 284-290, 308-316, 323-338, 
348-358, 361-378, 410-419, 445- 
451, 512-522, 527-533, 540-546, 
553-558, 561-575, 601-608, 632- 
644, 656-667, 701-713, 727-733, 
766-780 


C:3 


aa 414-455 


C:GSBYH60(414- 
455):28/31 


169,170 
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£ 
aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno — 

genie region 


Serum reactivity 
with relevant re- 
pinn fnn<Iiive/fntnn 


Seq ID no: 
(DNA 
+Prot) 


2498 


ORF0267 


Conserved hypo- 
thetical protein 


33-43, 45-51, 57-63, 65-72, 80-96, 
99-110, 123-129, 161-171, 173-179, 
185-191, 193-200, 208-224, 227- 
246, 252-258, 294-308, 321-329, 
344-352,691-707 


D:12 


aa 358-411 
aa 588-606 


D:17/21 


6,58 


2548 


ORF2711 


IgG binding 
protein A 


4-16, 24-57, 65-73, 85-91, 95-102, 
125-132, 146-152, 156-163, 184- 
190, 204-210, 214-221, 242-252, 
262-268, 272-279, 300-31 1, 320- 

TV7 Ail— a An 479^480 505— 5?^ 


A:55, 
B:54, 
C:35, 
F:59, 
G:56, 
H:38 


aa 1-48 
aa 47-143 
aa 219-285 
aa 345-424 


A:GSBXK68(1- 
73):21/30 
A:GSBXK41(47- 
I35):l/I 

A:GSBXN38(219- 

285):19/30 

A:GSBXL1 1(322- 

375):10/30 

B:GSBXB22(406- 

418):37/71 

F:SALAM17(406- 

418):29/4I 


53, 105 


2577 


ORF2683 


Hypothetical pro- 
tein 


4-21, 49-56, 65-74, 95-1 12, 202- 
208,214-235 


C:6 


aa 99-171 


C:GSBYL56(99- 
171):1/1 


149, 157 


2642 


ORF2614 


unknown 


34-58, 63-69, 74-86, 92-101, 130- 
138, 142-150, 158-191, 199-207, 
210-221,234-249,252-271 


C:1,E:1 


aa5-48 


C:bhe3(5- 
48):25/30 w 


52, 104 


2664 


ORF2593 


Conserved hypo- 
thetical protein 


7-37, 56-71, 74-150, 155-162, 183- 
203, 21 1-222, 224-234, 242-272 


D:35 


aa 77-128 




51, 103 


2670 


ORF2588 


Hexose transporter 


18-28, 36-49, 56-62, 67-84, 86-95, 
102-153, 180-195, 198-218, 254- 
280, 284-296, 301-325, 327-348, 
353-390, 397-402, 407-414, 431- 
455 


D:16 


aa 328-394 


D:n.dL 


50, 102 


2680 


ORF2577 


Coagulase 


4-18, 25-31, 35-40, 53-69, 89-102, 
147-154, 159-165, 185-202,215- 
223, 284-289, 315-322, 350-363, 
384-392, 447-453, 473-479, 517- 
523, 544-550, 572-577,598-604, 
617-623 


C:26, G:4, 
H:8 


aa 438-516 
aa 505-570 
aa 569-619 


C:GSBYH16(438— 
516):3/5 

C:GSBYG24(505- 
570):l/7 

C:GSBYL82(569- 
6I9):2/7 


t AQ K£ 
145, IDO 


2740 


ORF2515 


Hypothetical pro- 
tein 


5-44, 47-55, 62-68, 70-78, 93-100, 
128-151, 166-171, 176-308 


D:4 


aa 1-59 


D:ad. 


49, 101 


Z/40 


\Jt\jrAD\j • 


hnmolnpv with 

ORFI 


5-12 15-20 43-49 94-106, 110- 
116, 119-128, 153-163, 175-180, " 
185-191, 198-209, 244-252, 254- 
264, 266-273, 280-288, 290-297 


A:1,H:13 


aa 63-126 


A:GSBXO40(66- 
123):8/29 


48, 100 


2797 


ORF2470 


unknown 


10-27,37-56, 64-99, 106-119, 121- 
136, 139-145, 148-178, 190-216, 
225-249, 25 1-276, 292-297, 3 1 2- 
321,332-399,403-458 


B;3, E:2, 
F:13,H:3 


aa 183-200 
aa 349-363 


B:GSBXE85(183- 
200): 1 1/27 
F:SALAQ47(183- 
200):8/4I 


47,99 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2798 


ORF2469 


Lipase (geh) ' 


12-35,93-99, 166-179,217-227, 
239-248, 269-276, 288-294, 296- 
320, 322-327, 334-339, 344-356, 
362-371, 375-384,404-41 1, 433- 
438, 443-448, 455-464, 480-486, 
497-503, 516-525, 535-541, 561- 
570, 579-585, 603-622, 633-641 


A:41, 
B:42,C:3, 
F:35,G:1, 
H:ll j 


aa 48-136 
aa 128-172 
aa 201-258 


C:GSBYG01(48- 

136):2/6 

A:GSBXM3l- 

bmdl2(128- 

188): 1 1/30 

B:GSBXE16(I65- 

177): 10/30 

A:GSBXN20(201- 

258):8/30 

F:SALAW05(165- 
177):13/41 


46, 98 


2815 


ORF2451 


Conserved hypo- 
thetical protein 


5-32,34-49 


D:21 


aal-43 


D:n.d. 


45,97 


2914 

- 


ORF2351 


metC 


39-44, 46-80, 92-98, 105-1 13, 118- 
123, 133-165, 176-208, 226-238, 
240-255, 279-285, 298-330, 338- 
345, 350-357, 365-372, 397-402, 
409-415, 465-473, 488-515, 517- 
535, 542-550, 554-590, 593-601, 
603-620, 627-653, 660-665, 674- 
687, 698-718, 726-739 


A:1,C:14, 
F:2 


aa 386-402 


A:GSBXM18(386~ 
402):17/29 


44, 96 


2960 


ORF2298 

□ 


putative Exotoxin 


13-36,40-49,111-118, 134-140, 
159-164, 173-183, 208-220, 232- 
241, 245-254, 262-271, 280-286, 
295-301, 303-310, 319-324, 332- 
339 


C:101, 
E:2,H:58 


aa 1-85 
aa 54-121 
aa 103-195 


C:GSBYG32(1- 

85)::677 

C:GSBYG61- 

bhe2(54-121):26/30 

C:GSBYN80(103- 

195):I3/I7 


43,95 


2963 


ORF2295 


putative Exotoxin 


13-28, 40-46, 69-75, 86-92, 1 14- 
120, 126-137, 155-172, 182-193, 
199-206, 213-221, 232-238, 243- 
253,270-276,284-290 


C:3, E:3, 
G:l 


aa 22-100 


C:GSBYJ58(22- 
I00):9/15 

5 i 


147, 155 


3002 


ORFI704 


homology with 
ORF1 , 


4-21, 28-40, 45-52, 59-71, 92-107, 
123-137, 159-174, 190-202,220- 
229, 232-241, 282-296; 302-308, 
312-331 


A:2,C:l, 
H:4 


aa21-118 


A:GSBXL06(21- 
118):50/52 


33, 85 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


3200 


ORF 1331 


putative extracel- 
lular matrix bind- 
ing protein 


6-15, 22-32, 58-73, 82-88, 97-109, 
120-131, 134-140, 151-163, 179- 
185, 219-230, 242-255, 271-277, 
288-293, 305-319, 345-356, 368- 
381 , 397-406, 408-420, 427-437, 
448-454, 473-482, 498-505, 529- 
535, 550-563, 573-580, 582-590, 
600-605, 618-627, 677-685, 718- 
725, 729-735, 744-759, 773-784, 
789-794, 820-837, 902-908, 916- 
921,929-935,949-955, 1001-1008, 
1026-1032, 1.074-1083, 1088-1094, 
1108-1117, 1137-1142, 1159-1177, 
1183-1194, 1214-1220, 1236-1252, 
1261-1269, 1289-1294, 1311-1329, 
1336-1341, 1406-1413, 1419-1432, 
1437-1457, 1464-1503, 1519-1525, 
1531-1537, 1539-1557, 1560-1567, 
1611-1618, 1620-1629, 1697-1704, 
1712-1719, 1726-1736, 1781-1786, 
1797-1817, 1848-1854, 1879-1890, 
1919-1925, 1946-1953, 1974-1979 


A:ll, 
B:ll, 

C:36 


aa 5-134 


A:GSBXL07(5- 
134):6728 


29,81 



Table 2b: Additional immunogenic proteins identified by bacterial 
surface and ribosoxae display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera PI (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471); H, LSA250/1 library in fhuA with patient 
sera 1 (IgA, 708) . Ribosome display: D, LSA250/1 library with IC 
sera (1686). **, prediction of antigenic sequences longer than 5 
amino acids was performed with the programme ANTIGENIC (Kolaskar 
and Tongaonkar, 1990) . ORF, open reading frame; CRF, reading 
frame on complementary, strand; ARF, alternative reading frame. 
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aureus 
antigcni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ARF028 
0 


Putative protein 


7-14 


F:6 


aa 25-43 


SALAM59(25-43): 1/1 


401,402 


CRF014 
5 


Putative protein 


18-28, 31-37, 40-47, 51-83, 86-126 


F:5 


aa 81^90 


SALAZ40(81-90): 2/12 


403,404 


CRF025 
0 


Putative protein 


4-24, 26-46,49-86 


G:8 


aa 60-76 


SALAJ87(60-76): n.d. 


365,378 


CRF030 
8 


Putative protein 


40-46 


A:6, B:2, 

C:47, 

E:35 


aa5-38 


A:GSBXK03(7-36):28/69 
B.GbBXD29( 1 0-20): 1 0/27 


391, 392 


CRF033 
7 


Unknown 


4-17 


D:3 


aa 1—20 


D:n.d. 


469; 486 


CRF049 
7 


Putative protein 


4-28, 31-53, 58-64 


B:I3, F:5 


aa 18-34 


GSBXF3 1(1 9-34); 1/7 


366, 379 


CRF053 
8 


Unknown 


4-20 


D: 7 


aa I — 1 1 


D:n.d. 


470; 487 


CRF075 
0 


Putative protein 


4-11, 18-24, 35-40 


G:44 


aa 25-39 


fill A r%*^ J 

SALAG92(26-39): n.d. 


367, 380 


CRFI14 
5 


Unknown 


4-57 


D:28 


aa 16-32 


D:n.d. 


464; 481 


CRJF124 
7 


Putative protein 


4-25, 27-56 


F:6 


aa 36-46 


SALAR23(36-46): n.d. 


368, 381 


CRF125 
6 


Putative protein 


19-25, 38-47, 55-74, 77-87 


G:5 


aa 54-67 


SALAG65(54H>7): n.d. 


369, 382 


CRFI35 
6 


Unknown 


8-15; 18-24; 27-38 


D: 5 


aa 5-33 


D:n.d. 


471; 488 


CRF176 

3 


Putative protein 


'A n ^ *» At At r o it or 

4-9, 23-41, 43-58, 71-85 


C:3 


aa 1— 22 


C:GSBYI30(1-22):I/1 


Ann Af\o 

407, 408 


CRF178 
3 


Unknown 


8-161 


D:5 


aa 76-127 


D:n.d. 


465; 482 


CRF184 
5 


Unknown 


4-28; 30-36 


D:272 


aa 1-17 


D:n.d. 


472; 489 


CRF186 
I 


Unknown 


6-11; 13-34; 36-50 


D:8 


aa4-27 


D:n.d\ 


466; 483 


CRF192 
8 


Putative protein 


4-9, 17-30 


F:9 


aa 13-22 


SALAR41(13-22): n.d. 


370, 383 


CRF200 
4 


Putative protein 


1 8-38 


F:13 


aa 16-32 


SALAM75( 16-32): n.d. 


3 / 1 , 


CRF215 
5 


Putative protein 


4— ID, Jlr 06 


F:9 


aa 54-66 


SALAQ54(54-66): 1/1 2 


T79 1ft ^ 


CRF218 
0 


Putative protein 


4-61, 65-72, 79-95, 97— 106 


E:13 


aa 86-99 


GSBZE08(86-99): n.d. 


j / J, Jot) 


CRF220 

7 


UUMIU Wll 


4-13 


D: 3 


aa 17—39 


U.U.U. 


473; 490 


CRF230 
5 


Putative protein 


4-9,22-33,44-60 


C:5 


aa 80-116 


GSBYL75(80-I16): n.d. 


374, 387 


CRF234 
1 


Putative protein 


4-23, 30-44,49-70 


F:8 


aa 46-55 


SALAW3 1(46-55): n.d. 


375, 388 


CRF234 
9 


Putative protein 


4-32, 39-46, 62-69, 77-83 


B:!0,F:4 


aa 46-67 


GSBXC92(52-67):2/ll 


376, 389 
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aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


CRF235 
6 


Unknown 


4-18 




na "I—I 0 


D:n.d. 


475; 492 


CRF245 
2 


Unknown 


4-31 


u: y 


aa 1 4.1 


Umm, 


476; 493 


CRF249 
8 


Putative protein 


4-29,31-41 


G:8 


aa z—\d 


cat a nn/i-i n A 


j / /, jyyj 


CRF255 
3 


Unknown 


4-35; 37-42 


D: 4 


aa 1—20 


u:n.a. 


Ala.- 401 


CRF257 
8 


Unknown 


5-25; 30-39 


D: 11 


aa y— iu 


L/in.a. 


467* 484 


CRF266 
4 


Unknown 


11-21 


D: 17 


aa 1—14 


U.n.a. 




CRF272 
9 


Putative protein 


10-41,50-57 


F:3 


aa4(>-56 




405, 406 


CRF286 
3/i 


Unknown 


4-43 


D: 78 


aa 17-40 


D:n.d. 


478; 495 


CRF286 
3/2 


Unknown 


4-46 


D: 78 


aa 44-49 . 


Drn.d. 


479; 496 


CRFA00 
2 \ 


Unknown 


17-39;52-59 


D:3 


aa 38-55 


D;n.d. 


463; 480 


CRFN1 


Unknown 


5-20; 37-44; 52-59; 87-94; 116-132 


D:4 


aa 94-1 16 


D:rtd. 


468; 485 


Uivru l o 
8 


D-mannosaraine 
transferase, puta- 
tive 


11-18 43-56 58-97 100-118 120- 
148, 152-171, 195-203,207-214, 

s\r\r\ ji/jij tti <tAA 

220—227, 233—244 


B:4, F:29 


aa 197-210 


SALAM14(198-209): n.d. 


397, 398 


ORF025 
4 


Multidrug efflux 
transporter 


4-33, 35-56, 66-99, 109-124, 136- 
144, 151-180, 188-198,201-236, 
238—244, 250^-260, 266-290, 2y4— 
306, 342-377 


D:3 


aa 155-175 


D: ad. 


297,325 


ORF030 
7 


Conserved hypo- 


4-23, 25-67, 76-107, 109-148 


U. J 


da ? *t*t 


D* n d. 


298, 326 


ORF045 
2 


Conserved hypo- 
thetical protein 


4-35, 41-47, 55-75, 77-89, 98-1 13, 

1 i/r * At\ 1/M_17Q 1Q/1— Oil 919— 

I IO^I4U, 144— 1 /V, z]J t ZJZ 

254, 260-273, 280-288, 290-302, 
315-323, 330-369, 372-385, 413-432 


D:5 


aa 105-122 


D: n.d. 


299, 327 


ORF045 
6 


Naf/H+Antiporter 


4-81 


D: 66 


aal-21 


D: n.d. 


300, 328 


ORF055 
6 


Iron(HI)dicitrate 
binding protein 


5-23, 50-74, 92-99, 107-122, 126- 
142, 152-159, 172-179, 188-196, 
211-218, 271-282 


D: 10 


aa 1-18 


D: n.d. 


301,329 


ORF062 
9 


Hypothetical 
Protein 


9-44, 63-69, 75-82, 86-106, 108- 
146, 153-161, 166-178, 185-192, 
233-239, 258-266, 302-307 


D:3l3 


aa 13-37 


D: n.d. 


302, 330 
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aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 
and 
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Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF063 
7 


GTP-binding 
protein TypA 


10-19,22-32, 95-105, 112-119, 121- 
133, 140-154, 162-174, 186-200, 
207-224, 238-247, 254-266, 274- 
280, 288-294, 296-305, 343-351, 
358-364, 366-373, 382-393, 403- 
413, 415-422, 440-447, 499-507, 
565-575,578-588 


F:3 


aaI07-U9 


F:SALAX70(107-119):10/41 


393,395 


ORF07I 
3 


Conserved 
hypothetical 
transmembrane 
protein, putative 


22-51, 53-71, 80-85, 93-99, 105- 
112, 123-146, 151-157, 165-222, 
226-236, 247-270, 290-296, 301- 
324, 330-348, 362-382, 384-391 , 
396-461, 463-482, 490-515 


D: 3 


aa 487 -513 


D: ad. 


303, 33 1 


ORF078 
8 


Cell division pro- 
tein 


104-111, 158-171, 186-197, 204- 
209, 230-247, 253-259, 269-277, 
290-314, 330-340, 347-367, 378-388 


D:4 


aa 152- 178 


D: n.d. 


304,332 


ORF079 
7 


Conserved 

hypothetical 

protein 


1 1-40, 56-75, 83-102, 1 12-1 17, 129- 
147, 154-168, 174-191, 196-270, 
280-344, 354-377, 380-429, 431- 
450, 458-483, 502-520, 525-532, 
595-602, 662-669, 675-686, 696- 
702, 704-711, 720-735, 739-748, 
750-756, 770-779, 793-800, 813- 
822, 834-862 


D:12 


aa 196— li 8 


u: n.d. 


ins 


ORF083 . 
6 


Cell Division Pro- 
tein 


34-91, 100-119, 126-143, 147-185, 
187-197, 319-335, 349-355, 363- 
395, 397-412, 414-422, 424-440, 
458-465, 467-475, 480-505, 507- 
529, 531-542, 548-553, 577-589, 
614-632, 640-649, 685-704, 730- 
741,744-751,780-786 


D:5 


aa 26 - 56 


D: n.d. 


306,334 


ORF131 
8 


Amino acid per- 
mease 


1 1-21, 25-32, 34-54, 81-88, 93-99, 
105-117, 122-145, 148-174, 187- 
193, 203-218, 226-260, 265-298, 
306-3 1 8, 325-38 1 , 393-399, 402- 


D:8 


aal27-152 


D: n.d. 


307, 335 


ORF132 
1 


Pymvat kinase 


4-1 1, 50-67, 89-95, 103-109, 1 12- 
135, 139-147, 158-170, 185-204, 
213-219, 229-242, 248-277, 294- 
300, 316-323, 330-335, 339-379, 
390-402, 408-422, 43 1-439, 446- 
457, 469-474, 484-500, 506-513, 
5 1 7-530, 538-546, 548-56 1 


E:6 


aa 420-432 


E:GSBZE1 6(420-432):5/4 1 


197,216 
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aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 
and 
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Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORFI38 
8 


LPXTGcell wall 
anchor motif 


11-31,86-91, 103-111, 175-182, 
205-2 12,21 8-226, 242-247, 260- 
269, 279-288, 304-313, 329-334, 
355-360, 378-387, 390-399, 407- 
435, 468-486, 510-51 6, 535-547, 
574-581, 604-615, 635-646, 653- 
659, 689-696, 730-737, 802-8 12, . 
879-891, 893-906, 922-931, 954- 
964, 997-1009, 1031-1042, 1089- 
1096, 1 107-1 120, 1123-1 130, 1 149- 
1162, U76-1184, 1192-1207, 1209- 
1215, 1253-1259, 1265-1275, 1282- 
1295, 1304-1310, 1345-1361, 1382- 
1388, 1394-1400, 1412-1430, 1457- 
1462, 1489-1507, 1509-1515, 1535- 
1540, 1571-1591, 1619-1626, 1635- 
1641, 1647-1655, 1695-1701, 1726- 
1748, 1750-1757, 1767-1783, 1802- 
1807, 1809-1822, 1844-1875, 1883- 
1889, 1922-1929, 1931-1936, 1951- 
1967, 1978-1989, 1999-2008, 2023- 
2042, 2056-2083, 2101-2136, 2161- 
2177 


D:3 


aa 508 - 523 


D: n.d. 


308,336 


ORF140 

2 


3,4-dihydroxy-2- 
butanone-4- 
phosphate syn- 
thase 


18-23, 32-37, 54-63, 65-74, 83-92, 
107-114, 123-139, 144-155, 157- 
164, 191-198, 232-240, 247-272, 
284-290, 295-301, 303-309, 31 1- 
321,328-341,367-376 


E:3 


aa 121-137 


E:GSBZB68(121-137):7/41 


198, Lit 


ORF147 
3 


hemolysin II 
(LukD-Leuktoxin) 


4-36, 39-47, 57-65, 75-82, 108-1 14, 
119-126, 135-143, 189-195, 234- 
244, 250-257, 266-272, 31 1-316 


F:l 


aa 245-256 


F:SALAP76(245-256):6/41 


199,218 


ORF152 
3 


Iron uptake regu- 
lator 


13-27, 29-44, 46-66, 68-81, 97-1 16, 
138-145 


D:3 


aa 120- 135 


D: n,d. 


309,337 


ORF170 

7 


inner membrane 
protein, 60 kDa 


4-23, 57-77, 89-103, 1 19-125, 132- 

\11 170— 107 910— 9 54 956— 965 

281-287 


F:l 


aa 104-118 


F:SALBC82(104-118):7/41 


200,219 


ORF175 
4 


amiB 


5-10, 16-24, 62-69, 77-96, 100-1 15, 
117-126, 137-156, 165-183,202- 
211,21 5-225, 229-24 1 , 250-260, 
267-273, 290-300, 302-308, 320- 
333, 336-342, 348-356, 375-382, 
384-389 


D:3 


aa 293 -312 

r\ 


D: n.d. 


310, 338 
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aureus 
antigen} 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
■HProt) 


ORFI78 
3 


Mrp protein 
(fmtB) 


5-29,46-52, 70-76, 81-87, 155-170, 
192-197, 206-213, 215-220, 225- 
231, 249-258, 273-279, 281-287, 
300-306, 313-319, 323-332, 335- 
34 1 , 344-35 i , 360-382, 407-43 1 , 
443-448, 459-468, 475-496, 513- 
520, 522-537, 543-550, 556-565, 
567-573, 580-585, 593-615, 619- 
631, 633-642, 670-686, 688-698, 
759-766, 768-782, 799-808, 842- 
848, 868-877, 879-917, 945-950, 
979-988, 996-1002, 1025-1036, 
1065H084, 1101-1107, 1113-1119, 
1125-1142, 1163-1169, 1183-1189, 
1213-1219, 1289-1301, 1307-1315, 
1331-1342, 1369-1378, 1385-1391, 
1410-1419, 1421-1427, 1433-1447, 
1468-1475, 1487-1494, 1518-1529, 
1564-1570, 1592-1609, 1675-1681, 
1686-1693, 1714-1725, 1740-1747, 
1767-1774, 1793-1807, 1824-1841, 
1920-1937, 1953-1958, 1972-1978, 
1980-1986, 1997-201 1, 2048-2066, 
2161-2166, 2219-2224, 2252-2257, 
2292-2298, 2375-2380, 2394-2399, 
2435-2440, 2449-2468 


F:2 


aa 850-860 


F:SALAQ36(850-860):8/4 1 


201,220 


ORF184 
8 


Map-ND2C 
protein 


4-27, 42-66, 70-76, 102-107, 1 13- 
118, 133-138 


E:5 


aa 75-90 


E:GSBZB15(75-90):6741 


202, 221 


ORFI89 
I 


ribosomal protein 
L2(rpIB) 


31-39, 48-54, 61-67, 75-83, 90-98, 
103-119, 123-145, 160-167, 169- 
176, 182-193, 195-206, 267-273 


F:4 


aa 239-257 


F:SALAV36(239-257):19/41 


203,222 


ORF201 
1 


Putative drug 
transporter 


5-27,79-85, 105-110, 138-165, 183- 
202, 204-225, 233-259, 272-292, 
298-320, 327-336, 338-345, 363- 
376, 383-398, 400-422, 425-470, 
489-495, 506-518, 536-544, 549- 
554, 562-568, 584-598, 603-623 


D:5 


aa 205 -224 


D: TLd. 


311,339 


ORF202 
7 


lactase permease, 
putative 


lU^JJ, jo — M, M IUj, llJ 1«, 

147, 154-163, 170-216,222-248, 
250-269, 271-278, 287-335, 337- 
355, 360-374, 384-408, 425-442, 
453-465, 468-476, 478-501 , 508-529 


E:2 


aa 422-436 


E-GSBZF5 8(422-436 V6/4 1 


204, 223 


ORF208 
7 


Hemolysin 11 
(putative) 


8-27, 52-59, 73-80, 90-99, 104-1 10, 
117-124, 131-140, 189-209,217- 
232, 265-279, 287-293, 299-306 


D:3 


aa 126- 147 


D: n.d. 


312, 340 
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aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 
no: 
(DNA 
+Prot) 


ORF209 
0 


preLukS 


8-26, 75-82, 118-126, 136-142, 163- 
177, 182-189,205-215,221-236, 
239-248, 268-274 


F:2 


aa 270-284 


F:SALAQ77(270-284):23/4 1 


205, 224 


ORF209 
2 


Hemolysin II 
(preLUK-F) 


5-22, 30-47, 58-65, 75-81, 87-92, 
99-105, 107-113, 119-126, 189-195, 
217-223, 234-244, 250-257, 266-272 


F:3 


aa 238-253 


F:SALAQ67(237-252):10/41 . 


206, 225 


ORF210 
7 


Multidrug 
resistance protein 
(putative) 


10-28, 30-43, 50-75, 80-1 13, 1 16- 
125, 136-167, 170-191, 197-245, 
253-329, 345-367, 375-396 


D:9 


aa 54-104 


D: n.d. 


313,341 


ORF2I9 

2 


Transcriptional 
regulator GntR 
family, putative 


20-3 1 , 46-52, 55-69, 74-79, 89-97, 
108-113, 120-128, 141-171, 188-214 


D:3 


aa 15-35 


D: n.d. 


314, 

342 ! 


ORF230 
5 


Amino acid per- 
mease 


25-79,91-103, 105-127, 132-149, 
158-175, 185-221,231-249, 267- 
293, 307-329, 336-343, 346-359, 
362-405, 415-442, 446-468 


D: 53 


aa 363 -393 


D: n.d. 


315, 343 


ORF232 
4 


Citrate dransporter 


10-77, 85-96, 99-109, 1 1 1-138, 144- 
155, 167-176, 178-205,225-238, 
241-247, 258-280, 282-294, 304- 
309, 313-327, 333-383, 386-402, 
405-422,429-453 


D:7 


aa 37-83 


D:n.d. 


316,344 


ORF242 
2 


Anion transporter 
family protein 


7-26, 28-34, 36-53, 55-73, 75-81, 
87-100, 108-117, 121-138, 150-160, 
175-181, 184-195,202-215,221- 
247, 265-271, 274-314, 324-337, 
341-412, 414-423, 425-440, 447- 
462, 464-469 


D:16 


aa 275 -295 


D:n.d. 


317,345 


ORF255 
3 


SirA 


5-22, 54-78,97-103, 113-123, 130- 
148, 166-171, 173-180, 192-201, 
254-261,266-272,310-322 


D:3 


aal -22 


D: n.d. 


318, 346 


ORF255 
5 


ornithine cyclode- 
ammase 


20-35,37-50, 96-102, 109-120, 123- 
137, 141-150, 165-182,206-224, 
237-256, 267-273, 277-291, 300- 
305,313-324 


E:2 


aa 32-48 


E:GSBZB37(32-48):11/41 


207,226 


ORF255 
8 


Multidrug resis- 
tance efflux pro- 
ten, putative 


11-63,79-129, 136-191,209-231, 
237-250, 254-276, 282-306, 311— 
345,352-373,376-397 


D:8 


aa84-100 


D: n.d. 


319,347 


ORF26I 
0 


Cap5M 


4-30, 34-40, 79-85, 89-98, 104-1 18, 
124-139, 148-160, 167-178 


D: 13 


aa 114- 141 


D: n.d. 


320, 348 


ORF261 
3 


Cap5P(UDP-N- 
acetyl glucosamine 
2-epimerase) 


4-9, 17-24, 32-38,44-54, 68-82, 
89-95, 101-120, 124-131, 136-142, 
145-157, 174-181, 184-191, 196- 
204, 215-224, 228-236, 243-250, 
259-266, 274-28 1 , 293-30 1,314- 
319, 325-331, 355-367, 373-378 


B:3, F:ll 


aa 321-341 


F:SALAU27(325-337):9/41 


208,227 
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aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

perORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF262 
8 


Hypothetical pro- 
tein 


9-15, 28-36, 44-62, 69-88, 98-104, 
1 1 1-136, 139-149, 177-186, 195- 
217, 224-236, 24 1-257, 260-278, 
283-290, 292-373, 395-408, 41 1- 
443, 465-472, 475-496, 503-520, 
552-559, 569-589, 593-599, 607- 
613, 615-636, 648-654, 659-687, 
689-696, 721-733, 738-759, 783- 
789, 795-801, 81 1-823, 827-836, 
839-851, 867-875, 877-883, 890- 
898, 900-908, 912-931, 937-951, 
961-992,994-1002, 1005-1011, 
1016-1060, 1062-1074, 1088-1096, 
1 101-1 123, 1 137-1 153, 1 169-1 192, 
1210-1220, 1228-1239, 1242-1251, 
1268-1275, 1299-1311, 1322-1330, 
1338-1361, 1378-1384, 1393-1412, 
1419-1425, 1439-1459, 1469-1482,- 
1489-1495, 1502-1519, 1527-1544, 
1548-1555, 1600-1607, 1609-1617, 
1624-1657, 1667-1691, 1705-1723, 
1727-1742, 1749-1770, 1773-1787, 
1804-1813, 1829-1837, 1846-1852, 
1854-1864, 1869-1879, 1881-1896, 
1900-1909, 1922-1927, 1929-1935, 
1942-1962, 1972-2005,2009-2029, 
2031-2038, 2055-2076, 2101-21 14, 
21 17-2124, 2147-2178, 2188-2202, 
2209-2217, 2224-2230, 2255-2266, 
227I T 2280, 2282-2302, 2307-2316, 
2319-2324, 2379-2387 


F:6 


aa 694-708 
aa 790-800 
aa 1288- 
1305 


F:SALBD82(1288-1303):9/41 


209,228 


ORF264 
4 


PTS system, su- 
crose-specific 
IIBC component 


8-15, 24-30, 49-68, 80-93, 102-107, 
126-147, 149-168, 170-180, 185- 
193, 241-305, 307-339, 346-355, 
358-372, 382-390, 392-415, 418- 
425, 427-433, 435-444, 450-472 


F:4 


aa 106-159 


F:SALAW60(106-125):3/41 


210,229 


ORF265 
4 


Oligopeptide ABC 
transporter, puta- 
tive 


5-6 1 , 72-84, 87-99, 1 04- 1 09, 1 24- 
145, 158-170, 180-188, 190-216, 
223-264, 270-275, 296-336, 355-372 


D: 5 


aa 182-209 


D: n.d. 




ORF266 
2 


maltose ABC 
transporter, puta- 
tive 


4-21,71-79, 99-105, 110-121, 143- 
161, 199-205,219-235,244-258, 
265-270, 285-291, 300-308, 310- 
3 1 8, 322-328, 346-35 1 , 355-361 , 
409-416 


F:l 


aa 306-323 


F:SALBC05(306-323):2/41 


211,230 
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aureus 
antigen! 
c prote!n 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqlD 
no: 
(0NA 
+Prot) 


ORF27I 
0 


sorbitol 
dehydrogenase 


4-12, 19^*0, 61-1 11, 117-138, 140- 
153, 161-180, 182-207,226-235, 
237-249, 253-264, 267-274, 277- 
292 311—323 


B:2,F:4 


aa 244-257 


F:SALAX93(249-256):6/41 


212,231 


ORF274 
2 


Hypothetical pro- 
tein 


4-41, 49-56, 61-67, 75-82, 88-104, 
114-125, 129-145, 151-165, 171- 
178, 187-221,224-230,238-250, 


D:188, 
H:4 


aa 303 -323 


D: ad. 


322,350 


ORF278 
0 


bmQ 


4-29, 41-63, 74-95, 97-103, 107- 
189, 193-209,220-248,260-270, 
273-299, 301-326, 328-355, 366- 
397, 399-428 


D:3 


83 26 - 40 


D: ad. 


323,351 


ORF280 


Phage related pro- 
tein 


10-17, 23-29, 31-37, 54-59, 74-81, 
102-115, 127-137, 145-152, 158- 
165, 178-186, 188-196,203-210, 
221-227,232-237 


F:3 


aai04-U6 


F:SALBC34:I/1 


213,232 


ORF290 
0 


PVinQ^rvert hvno — 

thetical protein 


4-27 34-43 62-73 81-90 103-116 
125-136, 180-205,213-218,227- 
235, 238-243, 251-259, 261-269, 

Z /J JLoVf Zo4— Zi/4, Z> /—J Uo, -> i i 

342, 355-380, 394-408, 433-458, 
470-510, 514-536, 542-567 


D:24 


aa 360 - 376 


D: ad. 


324, 352 


ORF293 
I 


conserved 

hypothetical 

protein 


4-19, 43-54, 56-62, 84-90, 96-102, 
127-135, 157-164,181-187 


E:6 


aa 22-37 


E:GSBZA13(22~37):7/41 


214,233 


ORF295 
8 


Exotoxin 2 


7-19, 26-39, 44-53, 58-69, 82-88, 
91-J07, 129-141, 149-155, 165-178, 
188-194 


F:l 


aa 154-168 


F:SALBB59(i54-I68):4/4l 


215,234 


ORF297 
0 


Surface protein, 
putative 


9-23, 38-43, 55-60, 69-78, 93-101, 
103-112, 132-148, 187-193,201- 
208, 216-229, 300-312, 327-352, 
364-369, 374-383, 390-396, 402- 
410, 419-426, 463-475, 482-491 


H:5 


aai-70 


H:GSBYU66: ad. 


399,400 



Table 2c: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. epidermidis . 

Bacterial surface display: A, LSE150 library in fhuA with patient 
sera 2 (957) ; B, LSE70 library in lamB with patient sera 2 
(1420); C, LSE70 library in lamB with patient sera 1 (551). Ri- 
bosome display: D, LSE150 in pMAL4.31 with P2 (1235); **, predic- 
tion of antigenic sequences longer than 5 amino acids was 
performed with the programme ANTIGENIC (Kolaskar and Tongaonkar, 



WO 02/059148 PCT7EP02/00546 

- 79 - 

1990) . ORF, open reading frame; ARF, alternative reading frame; 
CRF, reading frame on complementary strand. ORF, open reading 
frame; CRF, reading frame on complementary strand. 



s. 

epidermidi 
s antigenic 
protein 


Putative function 
0>y homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ARF0172 


cation-transport- 
mg ATPase, El- 
E2 family 


4-34,37-43 


D:6 


aa3-32 


Drnd 


497, 

S48 
j to 


ARF0183 


condensing en- 
zyme, putative, 
raori reiuicu 


4-22, 24-49 


D:4 


aai— 


TV nH 

u. no 


549 


ARF2455 


NADH 

dehydrogenase, 
putative 


4-29 


D:3 


aal-22 


D:nd 


499, 
550 


CKrUUUl 


Unknown 


4—14 16-?6 


D:3 


aa5-2I 


D:nd 


500, 
551 


/^D-cnn/v) 
CKruuuz 


uqkhowq 


4-11 15-23 36-62 


D:5 


aa21-70 


D: nd 

LI 


501, 
552 




U IlKJiUWIl 


4—12, 14-28 


D:3 


aa4-31 


D:nd 


502, 
553 


v>rv.r uuuh 


I Inlcnnwn 


5-15 35-71 86-94 


D:4 


aa31-72 


D:nd 


503, 
554 




1 TnWnown 


8-26 28-34 


D:3 


aa:9-33 


D:nd 


504, 
555 


CRF0006 


Unknown 


4-11,15-28 


D:3 


aalO-22 


D:nd 


505, 
556 


CRF0007 


Unknown 


4-19,30-36 


D:3 


aa 7-44 


D:nd 


506, 
557 


CRF0008 


Unknown 


10-48 


D:4 


aa:9-44 


D:nd 


507, 
558 


CRF0009 


Unknown 


41883 


D:3 


aa5-l4 


D:nd 


508, 
559 


CRF0192 


Putative protein 


4-23,25-68 


C:4 


aa 15-34 


C:GSBBM 10(1 5-34): n.d. 


445, 
446 
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epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


nraAlrttaA tmmunnOPtlip 00** 


No. of 
selected 

clones 
per ORF 
and 

screen 


I rtrnfinn nf 
LiUvOiii'ii ui 

identified 
immuno- 
genic region 


ocr uiii i cniiiviiy wiin relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


CRF0275 


Putative protein 


4-40,49-65 


B:5 


aa 35-68 


B:SELAK28(35-68): n.d. 


447, 
448 


CRF0622 


Putative protein 


4-12, 17-57, 62-70, 75-84, 86-100 


C:4 


aa 75-99 


C:GSBBR74(76-99): n.d. 


449, 
450 


CRF0879 


Putative protein 


4-14,38-44 


A:3, B:10 


aa9-40 


B:SELAC39(10-40): ad. 


451, 
452 


CRF1004 


Putative protein 


4-40 


A:3, B:5 


aa 29-65 


B:SELAI63(35-63): n.d. 


453, 
454 


CRF2248 


Putative protein 


4-10,19-40,53-64,74-91 


C:30 


aa 74-111 


C:GSBBN64(16-35):n.d. 


455, 
456 


CRF2307 


Putative protein 


4-19,35-41,80-89 


A: 19 


aa 41-87 


A:SEFAL47(41-87):n.d. 


457, 
458 


CRF2309 


Putative protein 


15-21 


B:6 


aa4-16 


B:SELAL02(4-16): n.d. 


459, 
460 


CRF2409 


Putative protein 


6-25 


B:6 


aa2-24 


B:SELAB48(5-24):n i <L 


461, 
462 


ORF0005 


hypothetical pro- 
tein 


13-27, 33-67, 73-99, 1 14-129, 132- 
158, 167-190, 193-234,237-267, 
269-299,316-330,339-351,359- 
382, 384-423 


D:3 


aal05-I28 


D: nd 


509, 
560 


ORF0008 


Streptococcal he- 
magglutinin 


9-14, 16-24, 26-32, 41-50, 71-79, 
90-96, 177-184, 232-237, 271-278, 
293-301, 322-330, 332-339, 349- ' 
354, 375-386, 390-396, 403-409, 
453-459, 466-472, 478-486, 504- 
509, 518-525, 530-541, 546-552, 
573-586, 595-600, 603-622, 643- 
660, 668-673, 675-681, 691-697, 
699-71 1, 713-726, 732-749, 753- 
759, 798-807, 814-826, 831-841, 
846-852, 871-878, 897-904, 921- 
930,997-1003, 1026-1031, 1033- 
1039, 1050-1057, 1069-1075, 1097- 
1 103, 1 105-1 111, 1134-1 139, 1 141- 
1147, 1 168-1 175, 1 177-1 183, 1205- 
1211, 1213-1219, 1231-1237, 1241- 
1247, 1267-1273, 1304-1309, 1311- 
1317, 1329-1335, 1339-1345, 1347- 

IJjj) UoA. uoy, IHUI InU/, If 11 

1417, 1447-1453, 1455-1461, 1483- 
1489, 1491-1497, 1527-1533, 1545- 
1551, 1556-1561, 1581-1587, 1591- 
1597, 1627-1638, 1661-1667, 1684- 
1689, 1691-1697, 1708-1715, 1719- 
1725, 1765-1771, 1813-1820, 1823- 
1830, 1835-1856 


B:2 


aa 895-926 


B:SELAF79(895-926): 7/12 


239, 
268 
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epiderntidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF0038 


extracellular 
eiastase precursor 


6-25, 29-35, 39-45, 64-71, 82-88, 
96-102, 107-113,119-131, 170-176, 
186-192, 196-202,215-220,243- 
248, 302-312, 345-360, 362-371, 
378-384, 458-470, 478-489, 495- 
504 


C:6 


aa 136-165 


C:GSBBN08(136-165):1/1 


353,359 


ORF0099 


hypothetical 
protein 


6-18, 31-37, 42-49, 51-67, 73-85, 
87-93, 102-109, 119-126, 150-157, 
170-179; 185-191, 204-214,217- 
223,237-248, 269-275,278-316, 
320-340,359-365 


D:5 


aa21 8-265 


D:nd 


510, 
561 


ORF010I 


hypothetical 
protein 


4-10, 15-27, 67-94, 123-129, 167- 
173, 179-184, 187-198,217-222, 
229-235,238-246 


D:18 


aa26-109 


D:nd 


511, 
562 


ORF0121 


C4-dicarboxyIate 
transporter, an- 
aerobic, putative 


4-20, 24-62, 73-86, 89-106, 1 10- 
122, 131-164, 169-193,204-213, 
219-236, 252-259, 263-281, 296- 
306, 318-324, 328-352, 356-397, 
410-429 


D:5 


aa323-379 


D: nd 


512, 
563 


ORF0I43 


amino acid per- 
mease 


25-79,91-103, 105-127, 132-150, 
157-174, 184-206, 208-219, 231- 
249, 267-294, 310-329, 336-343, 
346-405,417-468 


D:35 


aa247-339 


D:nd 


513, 
564 


ORF0162 


Immunodominant 
Antigen A 


4-27, 35-45, 52-68, 83-89, 1 13-119, 
133-150, 158-166, 171-176, 198- 
204,219-230 


A:ll, 
B:ll; 
C:153 


aa 90-227 


B:SELAA19(I0O-I18): 1/1 
B:SELAE24(170-I90): 11/12 


240, 
269 


ORF0201 


capa protein, 
putative 


10-17, 27-53, 81 r 86, 98-105, 126- 
135, 170-176, 182-188,203-217, 
223-232, 246-252, 254-269, 274- 
280, 308-314 


D:9 


aall-53 


D: nd I J 

O 


514, 
565 


ORF0207 


Ribokinase (rbsK) 


5-1 1, 15-23, 47-55, 82-90, 98-103, 
108-114, 126-132, 134-156, 161- 
186, 191-197,210-224,228-235, 
239-248, 258-264, 275-290 


B:10 


aa 20-45 


B:SELAQ30 (20-45): 12/12 


241, 
270 


ORF0288 


LrgB 


7-28, 34-56,-68-119, 127-146, 149- 
180, 182-189, 193-200, 21 1-230 


D:4 


aal 12-149 


D: nd 


515, 
566 
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s. 

eptdermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

per ORF 
and 
screen 


Location of 
identified 

luiinu no 

genie region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 

+Prot) 


ORF0304 


Herpesvirus 
saimiri ORF73 
homo log, putative 


8-16,30-36, 83-106, 116-122, 135- 
143, 152-165, 177-188,216-225 


D:8 


aa69-M7 


D:nd 


516, 
567 


ORF0340 


nitrate transporter 


7-21,24-93, 101-124, 126-139, 
141-156, 163-179, 187-199, 202- 
242, 244-261, 267-308, 3 13-322, 
340-353, 355-376 


D:5 


aa238-309 


D:nd 


517, 
595 


ORF0346 


hypothetical pro- 
tein 


8-27,65-73,87-93,95-105 


D:8 


aa 1-29 


D:nd \ 


518, 
568 


ORF0355 


conserved 

hypothetical 

protein 


5-30, 37-43, 57-66, 85-94, 103-1 1 1, 
118-125 


C:5 


aa 63-86 


C:GSBBL39(63-86):1/1 


354, 
360 


ORF0356 


conserved hypo- 
thetical protein 


4-14,21-53,60-146, 161-173, 175- 
182,190-198,200-211 


D:5 


aa51-91 


D:nd 


519, 
569 


ORF0406 


hypothetical pro- 
tein 


12-32, 35-63, 68-102, 106-137, 
139-145, 154-168, 173-185,203- 
222, 230-259, 357-364, 366-374 


D:\9 


aal-48, 
aa69-102 


D.nd 


520, 
570 


ORF0425 


amino acid per- 
mease 


40-58, 75-86, 93-1 10, 1 17-144, 
150-173, 199-219, 229-260,264- 
300, 317-323, 329-356, 360-374, 
377-390, 392-398, 408-424, 427- 
452 


D:3 


aa40 1-440 


D: nd 1 


521, 
571 


ORF0442 


SceB precursor 


7-22,42-48,55-66, 83-90, 109-118, 
136-141 


C:38 


aa 60-102 


C:GSBBM60(65-84):1/1 


355, 
361 . 


ORF0448 


SsaA precursor 


6-25,39-47, 120-125, 127-135, 
140-148, 157-168,200-208,210- 
220,236-243,245-254 


C:170 


aa 15-208 


C:GSBBN58(81-105):1/1 

C:GSBBL13(167-184):1/1 

C:GSBBL25(22-45):1/1 


356, - 
362 


ORF0503 


Ribosoraal protein 
L2 


31-39,48-54, 61-67, 75-83, 90-98, 
103-115, 123-145, 160-167, 169- 
176, 182-193, 195-206,267-273 


A:1,B:3 


aa 212-273 


B:SELAA47(238-259):12/12 


242, 
271 


ORF055I 


Conserved hypo- 
thetical protein 


5-25, 29-36, 45-53, 62-67, 73-82, 
84-91,99-105, 121-142, 161-177, 
187-193, 203-224, 242-251, 266- 
271,278-285 


A:16,B:9 


aa 162-213 


B:SELAL12(164-I97): 8/12 


243, 
272 


ORF0556 


hypothetical pro- 
tein 


4-24, 30-41, 43-68, 82-90, 107-1 14, 
123-143, 155-168 


D:3 


aa 1-26 


D: nd 


522, 
596 



i 
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s. 


Putative function 


predicted immunogenic aa** 


No. or 


Location of 


Serum reactivity with relevant 


Seq ID 


epidermidi 


(by homoiogy) 




selected 


identified 


region (positive/total) 


no: 


v nntippnic 






clones 


immuno- 




(DNA 


protein 






per ORF 
and 
screen 


genic region 




+Prot) 


ORF0623 


Fumble, putative 


10-17, 32-38, 55-72, 77-84, 88-96, 
126-134, 152-160, 176-185, 190- 
203, 208-214, 217-225, 233-252, 
257-262 


A: 10, 
B:12; C:l 


aa 95-150 


B:SELAB86(95-128): 3/12 


244, 1 
273 


ORF0740 


Hypothetical pro- 


18-24,47-61,69-83,90-96, 125- 


B:3 


aa 1093- 


B:SELAB23(1097-1 1 14): 7/12 


245, 




tein 


132, 140-163, 171-188,222-249, 
281-296, 305-315, 322-330, 335- 
35 1 , 354-368, 390-397, 41 1-422, 
424-431, 451-469, 479-485, 501- 
507, 517-524, 539-550, 560-568, 
588-599, 619-627, 662-673, 678- 
689, 735-742, 744-749, 780-786, 
797-814, 821-827, 839-847, 857- 
863, 866-876, 902-911, 919-924, 
967-982, 1005-1015, 1020-1026, 
1062-1070, 1078-1090, 1125-1131,' 
1145-1150, 1164-1182, 1208-1213, 
1215-1234, 1239-1251, 1256-1270, 
1298-1303, 1316-1325, 1339-1349, 
1362-1369, 1373-1384, 1418-1427, 
1440-1448, 1468-1475, 1523-1532, 
1536-1542, 1566-1573, 1575-1593, 
1603-1619, 1626-1636, 1657-1667, 
1679-1687, 1692-1703, 1711-1718, 
1740-1746, 1749-1757, 1760-1769, 
1815-1849, 1884-1890, 1905-1914, 
1919-1925, 1937-1947, 1955-1963, 
1970-1978, 2003-2032, 2075-2089, 
2117-2124, 2133-2140, 2146-2151, 
7I£I— 71/>7 9171—9170 71X4— 91Qfi 
2204-2220, 2244-2254, 2259-2264, 
2285-2296, 2300-2318, 2328-2334, 
2347-2354, 238 1-2388, 2396-2408, 
2419-2446, 2481-2486, 2493-2500, 
2506-2516, 2533-2540, 2555-2567, 
2576-2592, 2599-2606, 2615-2639, 
2647-2655 




1114 




274 


ORF0757 


hypothetical 
protein 


13-20, 22-28, 33-40, 60-76, 79-86, 
90-102, 112-122, 129-147, 157-170, 
178-185, 188-193, 200-205,218- 
228, 234-240, 243-250, 265-273, 
285-291, 310-316, 330-348, 361- 
380, 399-405, 427-446, 453-464 . 


C:6 


aa 260-284 


C:GSBBN01(260-284):1/1 


357, 
363 
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s. 

epidermidi 
$ antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF0912 


DNA mismatch 
repair protein 


9-16,28-39,47-56,69-76, 104-121, 
124-130, 137-144, 185-195, 199- 
214, 238-243, 293-307, 317-337, 
351-370, 385-390, 41 1-428, 472- 
488, 498-516, 518-525, 528-535, 
538-545, 553-559, 563-568, 579- 
588, 592-607, 615-622, 632-638, 
641-648, 658-674, 676-705, 709- 
720, 727-739, 742-750, 753-760, 
768-773, 783-788, 811-81 9, 827- 
838 


A:25 


aa 242-304 


SEFAT3 1(242-290): n.d. 


441, 
442 


ORF0923 


GTP-binding 
protein 


4-10, 18-27, 42-55, 64-72, 77-92, 
114-126, 132-157, 186-196,206- 
217, 236-243, 257-280, 287-300, 
306-312, 321-328, 338-351, 360- 
jo/, 3 / 1 jw, 385—395/ 


B:13 


aa 144-163 


B:SELAD55(15i-163): 8/12 


246, 
275 


ORF0979 


Conserved hypo- 
thetical protein 


4-28, 44-51,53-84, 88-107, 113- 
192 


A:9,B:18 


aa 12-51 


B:SELAH01(26-49):5/12 


247, 
276 


ORF0982 


sodium/alanine 
symporter (alsT) 


13-21, 24-50, 73-84, 91-1 18, 126- 
133, 142H49, 156-175, 189-249, 
25 1-273, 294-332, 339-347, 358- 
381, 393^13, 425-448, 458-463 


D:3 


aa277-305 


D: nd 


523, 
572 


ORF1230 


Signal peptidase I 


6-33, 44-59, 61-69, 74-82, 92-98, 
133-146, 163-175 


D:!4 


aa 1-53 


D: nd 


524, 
573 


ORFI232 


Exonuclease 
RexA 


4-12, 16-32,36-48,50-65, 97-127, 
136-142, 144-165, 176-190, 196- 
202, 21 1-222, 231-238, 245-251, 
268-274, 280-286, 305-3 1 6, 334- 
356, 368-376, 395-402, 410-417, 
426-440, 443-449, 474-486, 499- 
508, 510-525, 540-549, 568-576, 
608-617, 624-639, 646-661, 672- 
678, 688-703, 706-717, 727-734, 
743-755, 767-773, 783-797, 806- 
814, 830-839, 853-859, 863-871, 

o*n one onn 010 mc dAQ Cti c 

0 7 7-0 95, 899-918, 935—948, 976— 

990, 998-1007, 1020-1030, 1050- 

}062, 1070-1077, 1 1 1 1— i 125, 1 137- 

1149, 1153-1160, 1195-1211 


B:6 


aa 188-219 


B:SELAA13(188-2l6):n.d. 


443, 
444 


ORF1284 


permease PerM, 
putative 


10-60,72-96, 103-109, 127-133, 
146-177, 182-189, 196-271,277- 
289, 301-3 19, 323-344, 347-354 


D:27 


aa55-106 


D:nd 


525, 
574 
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epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF13I9 


2 — oxoglutarate 
decarboxylase 
(menD) 


9-31, 36-45, 59-67, 71-81, 86-94, 
96-107, 111-122, 127-140, 153-168, 
180-211, 218-224, 226-251, 256- 
270, 272-289, 299-305, 310-323, 
334-341, 345-353, 358-364, 369- 
379, 384-390, 396-4 1 0, 4 1 7-423, 
429-442, 454-464, 470-477, 497- 
505,540-554 


B:5; C:I 


aa 400-413 


B:SELAF54(404-4I3): 11/12 


248, 
277 


ORF1326 


autolysin AtlE 

OytD) 


6-25, 40-46, 75-81, 150-155, 200- 
205, 237-243, 288-295, 297-306, 
308-320, 341-347, 356-363, 384- 
391, 417-429, 440-452, 465-473, 
481-514, 540-546, 554-560, 565- 
577, 585-590, 602-609, 61 1-617, 
625-634, 636-643, 661-668, 676- 
684, 718-724, 734-742, 747-754, 
766-773 775-781 785-798 800- 
807, 825-832, 840-857, 859-879, 
886-892, 917-923, 950-956, 972- 
978,987-1002, 1028-1035, 1049- 
1065, 1071-1099, 1111-1124, 1150- 
1172, 1185-1190, 1196-1207, 1234- 
1241, 1261-1271, 1276-1281, 1311- 
1320, 1325-1332 


B:7; C:5 


aa 1282- 
1298 


B:SELAD20(1282-1298): 10/12 


249, 
278 


ORFI333 


quinol oxidase 
polypeptide iv (ec 
1.93.-) (quinol 
oxidase aa3— 600, 
subunit qoxd) 


4-27, 33-55,66-88 


D:4 


aa3-93 


D: nd 

. f 


526, 
575 


ORFI356 


hypothetical pro- 
tein 


9-36, 44-67, 74-97, 99-149, 161- 
181, 189-198,211-224,245-253, 
267-273, 285-290, 303-324, 342- 
394, 396-427 


D:32 


aa54-95 


D: nd 


527, 
597 


ORF1373 


dihydrolipoamide 
acetyltransferase 


33-39,42-78, 103-109, 126-136, 
184-191, 225-232, 258-279, 287- 
294, 306-315, 329-334, 362-379, 
381-404,425-430 


A:3,B:l 


aa 124-188 


A:SEFAP57(124-188): 2/12 


250, 
279 


ORFI38! 


hypothetical pro- 
tein 


21-45,62-67, 74-106, 108-142, 
154-160, 230-236, 245-251, 298- 
305 


D:5 


aa7-44 


D: nd 


528, 
576 
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s. 

epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORFI420 


Muts2 protein, 
putative 


8-32, 34-41,46-55, 70-76, 81-89, 
97-115, 140-148, 153-159,165-171, 
175-188, 207-239, 256-276, 280- 
289, 297-319, 321-335, 341-347, 
352-360, 364-371, 384-41 1, 420- 
440, 449-460, 495-502, 505-5 1 6, 
560-566, 573-588, 598-605, 607- 
614, 616-624, 674-694, 702-717 


B:7 


aa 581-608 


B:SELAM40(58 1-604): 9/12 


251, 
280 


ORFI443 


cell division 
protein (divIB) 


61-66, 1 1 l-l 17, 148-155, 173-182, 
194-224, 263-293, 297-303, 313- 
321, 334-343,345-356, 375-381, 
384-395, 408-429, 448-454 


D:4 


aal75-229 


Drnd 


529, 
577 


ORF1500 


Cell division pro- 
tein FtsY 


100-107, 154-167, 182-193,200- 
206, 223-231, 233-243, 249-257, 
265-273, 298-310, 326-336, 343- 
362, 370-384 


A:2, B:3 


aa 77-182 


B:SELAP37(I39-I62): 9/12 


252, 
281 


ORFJ665 


amino acid ABC 
transporter, 


4-25, 44-55, 66-76, 82-90, 93-99, 
104-109, 176-209, 227-242, 276- 
283 287—328 331-345 347-376 
400-407, 409-416, 418-^38, 441- 
474 


D:5 


aa 1-52 


Drnd 

f j 

1 1 

i' _ j 


530, 
578 


ORFI707 


putative host cell 
surface-exposed 
lipoprotein 


12-31,40-69, 129-137, 140-151, 
163-171,195-202,213-218 


D:4 


aa 20-76 


D:nd 


531, 
598 


ORF1786 


D-3- 

phosphoglycerate 

dehydrogenase, 

putative 


4-10, 16-32, 45-55, 66-78, 87-95, 
103-115, 118-124, 135-150, 154- 
161, 166-174, 182-193, 197-207, 
225-231, 252-261, 266-304, 310- 
315, 339-347, 351-359, 387-402, 
41 1-423, 429-436, 439-450, 454- 
464, 498-505, 508-515 


D:5 


aa400-442 


D:nd 


532, 
579 


ORF1849 


yhjN protein 


8-51, 53-69, 73-79, 85-132, 139- 
146, 148-167, 179-205,212-224, 
231-257, 264-293, 298-304, 309- 
317,322-351 


D:5 


aa254-30I 


D: nd 

i ! 
: i 


533, 
580 
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s. 

epidermidl 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
-t-Prot) 


ORF1877 


protein-export 
membrane protein 
SecD{secD-l) 


6-19,26-39,41-51, 59-67,72-85, 
91-98, 104-111, 120-126, 147-153, 
158-164, 171-178, 199-209,211- 
218, 233-249, 251-257, 269-329, 
362-368, 370-385, 392-420, 424- 
432, 454-489, 506-523, 534-539, 
550-556, 563-573, 576-596, 603- 
642, 644-651, 655-666, 685-704, 
706-733,747-753 


D:7 


aa367-409 

a 


D: nd 


534, 
581 


ORFJ912 


unknown con- 
served protein 
(conserved) 


23-35, 37-70, 75-84, 90-1 12, 129- 
135, 137-151, 155-180, 183-209, 
21 1-217, 219-225, 230-248, 250- 
269, 274-284, 289-320, 325-353, 
357-371, 374-380, 384-399, 401- 
411, 


D:4 


aa!3I-187 


D: nd 

1 _J 


etc 

582 


ORF2015 


Trehalose— Di- 
phosphate 
hydrolase 


8-17, 30-54, 82-89, 94-103, 157- 
166, 178-183, 196-204,212-219, 
222-227, 282-289, 297-307, 345- 
364, 380-393, 399-405, 434-439, 

AA1—AAQ AGI—AIS A9A—AOO dOS— 

*tjj ^'J* ^oo *tyz, nyo 
507,512-535,538-548 


A:3, B:8 


aa 465-498 


B:SELAH62(465-498): 5/12 


253, 
282 


ORF2018 


Glucose-6- 
phosphate I-DH 


4-16, 21-27, 39-51, 60-69, 76-83, 
97-118, 126-132, 159-167, 171-177, 
192-204, 226-240, 247-259, 281- 
286, 294-305, 314-320, 330-338, 
353-361, 367-372, 382-392, 401- 
413, 427-434, 441-447, 457-463 


B:17 


aa 250-287 


B:SELAI19(250-279):3/12 


254, 
283 


ORF2040 


LysM domain 
protein protein 


51-56,98-108, 128-135, 138-144, 
152-158, 177-192,217-222,232- 
251 , 283-305, 406-431, 433-439 


D:23 


aa259-331 


D:nd 

( 1 


536, 
583 


ORF2098 


PilB related 
protein 


13-18, 36-43, 45-50, 73-79, 95-100, 
111-126, 133-139 


A:60 


aa 1-57 


A:SEFAQ50(15-57): 5/12 


255, 
284 


ORF2139 


sodium :sul fate 
symporter family 
protein, putative 


7-12,22-97, 105-112, 121-128, 
130-146, 152-164, 169-189, 192- 
203, 2! 1-230, 238-246, 260-281, 
304-309. 313-325, 327-357, 367- 
386, 398-444, 447-476, 491-5 12 


D:41 


aa42-118 


D:nd, , •'.__! 


537, 
584 
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epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF2172 


SceB precursor 

(lytE) 


4-23, 28-34, 38-43, 45-5 1 , 63-7 1 , 
85-96,98-112, 118-126, 167-174, 
179-185,219-228, 234-239, 256- 
263 


A:438, 
B:40, D:4 


aa 6-215 


B:SELAH53(188-209):3/12 


256, 
285 


ORF2200 


zinc ABC 
transporter, 
permease protein, 
putative 


4-31, 33-40, 48-64, 66-82, 92-1 14, 
118-133, 137-159, 173-246, 248- 
266 


D:I9 


aa!62-225 


D: nd 


538, 
585 


ORF2248 


membrane protein, 


4-11, 17-34,72-78, 127-137, 178- 


D:17 


aal-59, 


D:nd 


539, 




MmpL family, 


227, 229-255, 262-334, 352-380, 




aal59-225, 




586 




putative 


397-405, 4 1 3-419, 447-454, 462- 
467, 478-490, 503-509, 517-558, 
5fift-56R 571—^76 5R7— 6ftQ 

J\J\iJvO t J / I J lO, JO^ OjiJ 

629, 631-654, 659-710, 741-746, 
762-767 , 771-777, 788-793, 856- 

ft £7 
50/ 




aa634-674 




n 
* 

• i 


ORF2260 


Unknown con- 
served protein in 
others 


5-10, 18-29,31-37,66-178, 196- 
204,206-213 


B:4 


aa 123-142 


B:SELAG77(123-142): 12/12 


257, 
286 


ORF2282 


conserved hypo- 
thetical protein 


16-22, 41-50, 52-64, 66-74, 89-95, 
107-114, 123-130, 135-159, J 67- 
181, 193-199,223-231,249-264, 
279-289 


A:4 


aa 51-97 


A:SEFAR88(51-97): 3/12 


258, 
287 


ORF2376 


DivIC homolog, 
putative 


27-56,102-107,111-116 


D:7 


aal5-58 


D:nd 


540, 

JO / 


ORF2439 


membrane-bound 
lytic murein 
transglycosidase 
D, putative 


4-9, 11-26, 36-56, 59-73, 83-100, 
116-130, 148-163, 179-193,264- 
270,277-287,311-321 


A:459, 
B:2, D:53 


aa 10-217 


B:SELAC31(75-129): 12/12 


259, 
288 


ORF2493 


conserved hypo- 
thetical protein 


4-29,37-77, 80-119 


D:6 


aa69-113 


D:nd 


541, 
588 


ORF2535 


ATP-binding 
cassette 

transporter-like 
protein, putative 


5-28,71-81, 101-107, 128-135, 
146-52, 178-188, 209-214, 224-233, 
279-294, 300-306, 318-325, 342- 
347,351-357 j 


D:8 


aal-65 


D:nd 


542, 
589 
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& 

epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF2627 


cation- 
transporting 
ATPase, E1-E2 
family, putative 


8-31,34-80, 125-132, 143-153, 
159-165, 176-189, 193-198,200- 
206, 215-242, 244-262, 264-273, 
281-289, 292-304, 318-325, 327- 
338, 347-37 1 , 404-4 1 6, 422-429, 
432-450, 480-488, 503-508, 517- 
525, 539-544, 551-562, 574-587, 
600-631,645-670 


D:3 


aa61-105 


D: nd 


543, 
590 


ORF2635 


Hypothetical 
protein 


4-10, 17-24, 26-42, 61-71, 90-96, 
102-1 11,1 17-125, 158-164, 173- 
182, 193-201, 241-255, 268-283, 
289-298, 305-319, 340-353, 360- 
376, 384-390, 394-406 


A:2, B:2 


aa 139—169 


b.i>fc,LAfcJoJ(l Jo —lbi). MIL. 


xOU, 
289 


ORF2669 


Hypothetical 
protein 


4-21, 35-42, 85-90, 99-105, 120- 
125, 148-155, 175-185, 190-196, 
205-210,217-225 1 


A:14,B:8 

u 


aa 22-81 


B:SELAE27(22-51): 5/12 


261, 
290 


ORF2671 


Hypothetical pro- 
tein 


4-23, 43-49, 73-84, 93-98, 107-1 13, 
156-163, 179-190, 197-204,208- 
218, 225-231,248-255 


A:44, 
B:14 


aa 23-68 


B:SELAD2I(36-6i): 5/12 


262, 
291 


ORF2673 


Hypothetical 
protein 


4-20, 65-71, 99-105, 148-155, 171— 
182, 190-196, 204-210, 221-228, 
240-246 


A:I6,B:3 


aa 23-68 


B:SELAE25(23-54): 2/12 


263, 
292 


ORF2694 


Hypothetical 
protein 


4-26, 93-98, 121-132, 156-163, 
179-192, 198-204,212-220, 225- 
238 


A: 19, 
B:30 


aa 25-82 


B:SELAB26(27-60):5/12 


264, 
293 


ORF2695 


Hypothetical 
protein 


4-26, 43-50, 93-98, 107-1 13, 156- 
163, 179-190, 198-204,212-218, 
225-231, 247-254 


A:7 


aa 22-78 


A:SEFAH77(22-66): 6712 


265, 
294 


ORF27I9 


two-component 
sensor hisridine 
kinase, putative 


5-52, 60-71, 75-84, 91-109, 127- 
135, 141-156, 163-177, 185-193, 
201-214, 222-243, 256-262, 270- 
279, 287-293, 298-303, 321-328, 
334-384, 390-404, 41 1-418, 427- 
435, 438-448, 453-479, 48W98, 
503-509 


B:4 


aa 123-132 


B:SELAA62(123-132): 6712 


266, i 
295 


ORF2728 


Accumulation- 
associated protein 


4-13, 36-44, 76-86, 122-141, 164- 
1 72, 204-2 1 4, 235-242, 250-269, 
291-299, 331-337, 362-369, 377- 
396, 419-427, 459-469, 505-524, 
547-555, 587-597, 618-625, 633- 
652, 675-683, 715-727, 740-753, 
761-780, 803-81 1, 842-853, 962- 
968, 1006-1020 


A:265, 
B:448; 
C:4, D:9 


aa803- 
1001 


B:SELAA 10(850-878): 11/12 


267, 
296 
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epi&ermiAi 
s antigenic 
protein 


Putative Function 
(by homology) 


predicted immunogenic aa** 


No, of 
selected 
clones 
per ORF 
• and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
4-Prot) 


ORF2740 


lipase precursor 


4-21, 190-200, 218-228,233-241, 
243-261, 276-297, 303-312, 316- 
325, 346-352, 38 1-387, 436-442, 
457-462,495-505, 518-532, 543- 
557,574-593 


C:3 


aa 110-177 


C:GSBBL80(110-I77):i/1 


358, 
364 


ORF2764 


oligopeptide ABC 
transporter, per- 
mease protein, 
putative 


14-36, 62-131, 137-147, 149-162, 
164-174, 181-207,212-222,248- 
268, 279-285 


D;4 


aa 6-41 


D:nd 


544, 
591 


ORF2767 


unknown con- 
served protein in 
others 


7-20, 22-35, 40-50, 52-61, 63-92, 
94-101, 103-126, 129-155, 161-178, 
192-198, 200-208, 210-229, 232- 
241, 246^273, 279-332, 338-359, 
369-383 


D:4 


aa276~316 


D:nd 


545, 
592 


ORF2809 


sodiunrsulfate 
symporter family 


4-29, 37-53, 56-82, 87-100, 108- 
117, 121-138, 150-160, 175-180, 
189-195 202-214 220-247 269- 
315, 324-337,341-355, 361-412, 
414-423, 425-440, 447-467 


D:9 


aa266-3t7, 
aa357-401 


D:nd 


546, 
593 


ORF2851 


putative trans- 
membrane efflux 
protein 


7-13, 20-32, 37-90, 93-103, 107- 
126, 129-155, 159-173, 178-189, 
1 95-22 1 , 234-247, 249-255, 268- 
303,308-379 


D:ll 


aaI37-185 


D:nd 


547, 
594 
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Table 2d: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus (new annotation) 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471). Ribosome display: D, LSA250/1 library with 
IC sera (1686) . **, prediction of antigenic sequences longer than 
5 amino acids was performed with the programme ANTIGENIC (Kolas- 
kar and Tongaonkar, 1990); #, identical sequence present twice in 
ORF. 



s. 

aureusan 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 

□ CD 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


SaA0003 


ORF2967 
& 

ORF2963 


repC 


7-19, 46-57, 85-91, 1 10-1 17, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290, 318- 
323, 347-363 


B:3,C:14; 
F:29 


aa9-42 
aa 156-241 
aa 300-314 
aa 343-420 


C:GSBYI53(9^2):1/1 

C:GSBYG39(156-241):1/1 

C:GSBYM94{343-420):26730 


394, 
396 


ORF0123 


ORF1909 
- 18 aa at 
N- 

terminus 


unknown 


4-10, 25-30, 38-57, 91-108, 1 10- 
123, 125-144, 146-177, 179-198, 
216-224,226-233 


B:3,E:7, 
G:l 


aa 145-163 


B:GSBXF80(150-163):5/27 
E:GSBZC17(150-163):25/41 


409, 
410 


ORF0I60 


ORF1941 
-I6aaat 
N- 

terminus 


unknown 


4-26, 34-70, 72-82, 86-155, 160- 
166, 173-205, 207-228, 230-252, 
260-268 , 280-313 


A:l 


aa 96-172 


A:GSBXO07(96-172):5/30 


411, 
412 


ORF0657 


ORF un- 
known 


LPXTGVI 
protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438,441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2,B:27, 
F:I5 


aa 526-544 


B:GSBXE07-bdbl(527- 
542):11/71 

F:SALAX70(526-544): 11/41 


413, 
414 


ORF1050 


ORF1307 
-4 aa at 
N-termi- 
nus 


unknown 


45-68, 72-79,91-101, 131-142, 
144-160, 179-201 


A:1,H:45 


aa 53-124 


A:GSBXM26(53-124):7/30 


415, 
416 


ORFI344 


ORF0212 
-10 aa at 
N- 

terminus 


NifS protein 
homolog 


13-26, 40-49, 61-68, 92-1 12, 1 14- 
123, 138-152, 154-183, 194-200, 
207-225, 229-240, 259-265, 271- 
284, 289-309, 319-324, 330-336, 
346-352, 363-372 


A:ll 


aa 24-84 


A:GSBXK59-bmd21(24- 
84):6/29 


417, 
418 



WO 02/059148 



- 92 - 



PCT/EP02/00546 



attreus&n 
tigenic 
protein 


Old 

utvr 
number 


Putative 
function 
(by homology' 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location. of 
lucitiiiieu 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


ORF1632 


ORFI163 
-4 aa at 
N- 

terminus 


SdrH homolog 


4-3 1 , 50-55, 243-257, 259-268, 
298-316, 326-335, 364-370, 378- 
407 


B:6,E:ll, 
F:34 


aa 101-115 
aa 115-139 
aa 158-186 


B:GSBXG53(164-182);39/71 
F:SALAP07(10I-115):11/41 


419, 
420 


ORF2180 


ORF0594 
- 2 aa at 

IN 

terminus 


LPXTGIV 
protein 


9-17, 24-45, 67-73, 82-90, 100-107, 
117-134, 137-145, 158-168, 176- 

Iftl IRS— 104 OfWU- on 001— Oil 

243-248, 263-270, 275-282, 298- 
304, 344-355, 371-377, 382-388, 
427-433, 469-479, 500-505, 534- 
559, 597-607, 662-687, 790-815, 
918-943, 1032-1037, 1046-1060, 
1104-1112, 1128-1137, 1179-1184, 
1197-1204, 1209-1214, 1221-1239 


A:3, C:3, 
E:6, F:2, 
ri.o 


aa 491-587 
aa 633-715 
aa 702- 
757' 

aa 758-830 
(aa 830- 
885/ 


A:GSBXS61(491-555):1/1 
A:GSBXL64(494-585):l/l 

A:bmd4(702-757): 16/30* 

(A:bmd4(830-885):16/30/ 

F:SALBC4X519-533):4/4I 


421, 

422 


ORF2184 


ORF0590 
- 8 aa at 
N-termi- 
nus 


FnbpB 


10-29, 96-1 16, 131-137, 146-158, 
167-173, 177-182, 185-191, 195- 
201, 227-236, 260-266, 270-284, 

ooi if\A ini in "JAQ "ice ici 
291—299, 301—312, 348—356, 367— 

376, 382-396, 422-432, 442-453, 

480-487, 497-503, 519-527, 543- 

548, 559-565, 579-585, 591-601, 

616-623, 643-648, 657-663, 706- 

718, 746-758, 791-796, 810-817, 

819-825, 833-839, 847-853, 868- 

885, 887-895,919-932 


A:2,C:4, 
G:9 


aa 694-769 
aa 774-847 


A:GSBXM62(694-769):28/28 
A:GSBXR22(774-847):1/1 


423, 
424 

i.J 


ORF2470 


ORF0299 
- 14 aaat 
N- 

tcrminus 


Conserved hy- 
pothetical 
protein 


4-27, 36-42, 49-55, 68-73, 94-101, 
131-137, 193-200, 230-235,270- 
276, 294-302, 309-324, 334-344, 
347-364, 396-405, 431-437, 498- 
508, 513-519, 526-532, 539-544, 
547-561, 587-594, 618-630, 642- 
653, 687-699, 713-719, 752-766 


C:3 


aa 400-441 


C:GSBYH60(400-441):28/31 


425, 
426 


ORF2498 


ORF0267 
ORFapp. 
580 aa 
longer at 
N termi- 
nus; plus 
other 
changes 


Conserved hy- 
pothetical 
protein 


8-19, 21-44, 63-76, 86-92, 281-286, 
303-322, 327-338, 344-354, 364- 
373, 379-394, 405-412, 453-460, 
501-506, 512-518, 526-542, 560- 
570, 577-583, 585-604, 622-630, 
645-673, 677-691, 702-715, 727- 
741, 748-753, 770-785, 789-796, 
851-858, 863-869, 876-881, 898- 
913, 917-924, 979-986, 991-997, 
1004-1009, 1026-1041, 1045-1052, 
1 107-1 114, 1119—1 125, 1 132-1 137, 
1154-U69, 1173-1192, 1198-1204, 
1240-1254, 1267-1274, 1290-1298, 
1612-1627 


D:12, F:6 


aa 358-411 
aa 588-606 
aa 895-909 


D: 17/21 

F:SALAT38(895-909):8/41 


427, 
428 
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aureus&n 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
UKr ana 

screen 


Location of 
identified 

• immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


ORF2548 


ORF27U 
-12 aa at 
N- 

tenninus 


IgG binding 
protein A 


4-37,44-53, 65-71,75-82, 105-112, 
126-132, 136-143, 164-170, 184- 
190, 194-201, 222-232, 242-248, 
252-259, 280-291, 300-317, 413- 
420,452-460,485-503 


A:55, 
B:54, 
C:35, 
F:59, 
G:56, 
H:38 


aa 1-123 
aa 207-273 
aa 310-410 


A:GSBXK68(l-73):21/30 
A:GSBXK41(35-123):1/1 
A:GSBXN38(207-273): 19/30 
A:GSBXL1 1 (3 10-363): 10/30 
B:GSBXB22(394-406):37/71 
F:SALAM 1 7(394-406)^9/4 1 


429, 
430 


ORF2746 


ORF2507 
- 3 aa at 
N- 

terminus 


homology with 
ORF I 


4-9, 12-17, 40-46, 91-103, 106-1 13, 
116-125, 150-160, 172-177, 182- 
188, 195-206, 241-261,263-270, 
277-285, 287-294 


A:I,H:13 


aa 63-126 


A:GSBXO40(66- 1 23):8/29 


431, 
432 


ORF2797 


ORF2470 
-24 aaat 
N-termi- 
nus 


unknown 


13-32, 40-75, 82-95, 97-1 12, 1 15- 
121, 124-154, 166-192, 201-225, 
227-252, 268-273, 288-297, 308- 
375, 379-434 


B:3,E:2, 
F:13, H:3 


aa 159-176 
aa 325-339 


B:GSBXE85(159-1 76): 1 1/27 
F:SALAQ47(159-1 76):8/41 


433, 
434 


ORF2960 


ORF2298 
-5 aaat 
N- 

terminus 


putative 
Exotoxin 


8-31,35-44, 106-113, 129-135, 
154-159, 168-178, 203-215, 227- 
236, 240-249, 257-266, 275-281, 
290-296, 298-305, 314-319, 327- 
334 


C:101, 
E;2, H:58 


aa 1-80 
aa 48—121 
aa 98-190 


C:GSBYG32(l-80)::677 
t.ubo Y uo 1 — onez(4o 
116):26/30 

C:GSBYN80(98-19O):13/17 


435, 

A1C 

436 


ORF2963 


ORF2295 
-5 aaat 
N- 

terminus 


putative 
Exotoxin 


8-23, 35-41, 64-70, 81-87, 109-115, 
121-132, 150-167, 177-188, 194- 
201, 208-216, 227-233, 238-248, 
265-271,279-285 


C:3,E:3, 
G:l 


aa 17-95 


C:GSBYJ58(17-95):9/15 


437, 
438 
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Old 


Putative 


predicted immunogenic aa** 


No. of se- 


Location of 


Serum reactivity with rele- 


Seq 


aureus&n 


ORF 


function 




lected 


identified 


vant region (positive/total) 


ID no: 


tigenic 


number 


(by homology) 




clones per 


immuno- 




(DNA 


protein 








ORF and 

screen 


genic re- 
gion 




+Prot) 


ORF3200 


ORFU31 


putative 


8-32,45-52, 92-103, 154-159, 162- 


A:ll, 


aa8543- 


A:GSBXL07(8543-8601):6728 


439, 




+8506 aa 


extracellular 


168, 207-214, 232-248, 274-280, 


B:ll, 


8601 




440 




atN- 


matrix binding 


297-303, 343-349, 362-375, 425- 


C:36, 


aa8461- 








terminus 


protein 


442, 477-487, 493-498, 505-5 1 2, 
522-533, 543-550, 558-564, 568- 
574, 580-600, 618-630, 647-652, 
658-672, 692-705, 71 1-727, 765- 
771, 788-798, 812-836, 847-858, 
870-898, 903-910, 1005-1015, 
1018-1025, 1028-1036, 1058-1069, 
1075-1080, 1095-1 109, 1111-1117, 
1 1 19-1 133, 1 166-1 172, 1 183-1 194, 
1200-1205, 1215-1222, 1248-1254, 
1274-1280, 1307-1317, 1334-1340, 
1381-1391, 1414-1420, 1429-1439, 
1445-1467, 1478-1495, 1499-1505, 
1519-1528, 1538-1550, 1557-1562, 
1572-1583, 1593-1599, 1654-1662, 
1668-1692, 1701-1707, 1718-1724, 
1738-1746, 1757-1783, 1786-1793, 
1806-1812, 1815-1829, 1838-1848, 
1853-1860, 1875-1881, 1887-1893, 
1899-1908, 1933-1940, 1952-1961, 
1964-1970, 1977-1983, 1990-1996, 
201 1-2018, 2025-2038, 2086-2101, 
2103-2117,2177-2191,2195-2213, 
2220-2225, 4"2237-2249, 2273- 
2279, 2298-2305, 2319-2327, 2349- 
2354, 2375-2381, 2391-2398, 2426- 
2433, 2436-2444, 2449-2454, 2463- 
2469, 2493-2499, 2574-2589, 2593- 
2599, 2605-261 1, 2615-2624, 2670- 
2684, 2687-2698, 2720-2727, 2734- 
2754, 2762-2774, 2846-2866, 2903- 
2923, 2950-2956, 2985-2998, 301 1- 
3031, 3057-3064, 2*3102-3117, 
3137-3143, 3186-3195, 321 1-3219, 
3255-3270, 3290-3300, 3327-3334, 
3337-3343, 3390-3396, 3412-3419, 
3439-3446, 3465-3470, 3492-3500, 
3504-3510, 3565-3573, 3642-3650, 
3691-3698, 3766-3775, 3777-3788, 
3822-3828, 3837-3847, 3859-3864, 
3868-3879, 3895-3902, 3943-3951, 
3963-397 1 , 399 1-3997, 40 1 8-4030, 
4054-4060,4074-4099, 4123-4129, 
4147-4153, 4195-4201 , 4250-4255, 
4262-4267, 4270-4277, 4303-43 1 0, 


H:32 


8475 
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4321-4330, 4343-4352, 4396-4408, 
4446-4451, 4471-4481, 4503-4509, 
4516-4534,4596-4604,4638-4658, 
4698-4710, 4719-4732, 4776-4783, 
4825-4833, 485 1-4862, 4882-4888, 
4894-4909, 4937-4942, 5047-5054, 
5094-5 100, 5 102-5 112, 51 20-5 125, 
5 1 46-5 1 53, 5 1 55-5 1 64, 5203-52 1 4, 
5226-5236, 5278-5284, 5315-5321, 
5328-5342, 5348-5359, 5410-5420, 
5454-5466, 5481-5489, 5522-5538, 
5597-5602, 5607-5614, 0"5623- 
5629, 5650-5665, 5707-57 1 9, 5734- 
5742, 5772-5778, 5785-5790, 5833- 
5845, 5857-5863, 5899-5904, 5908- 
5921, 5959-5971, 5981-5989, 6010- 
6017, 6034-6043, 6058-6064, 61 12- 
6120, 6154-6169, 6210-6217, 6231- 
6240, 6261-6268, 6288-6294, 6318- 
6324, 6340-6349, 6358-6369, 6402- 
6407, 6433-6438, 6483-6493, 6513- 
6519, 6527-6546, 6561-6574, 6599- 
6608, 6610-6616, 6662-6673, 6696- 
6705, 6729-6743, 6769-6775, 6792- 
6801, 6819-6828, 6840-6846, 6860- 
6870, 6915-6928, 6966-6972, 7021- 
7028, 7032-7047, 7096-7101, 7109- 
7117, 7138-7149, 7157-7162, 7201- 
7206, 7238-7253, 7283-7294, 7296- 
7302, 7344-7365, 7367-7376, 7389- 
7404, 7413-7433, 7475-7482, 7493- 
7500, 7535-7549, 7596-7608, 7646- 
7651, 7661-7678, 7722-7731, 7741- 
7754, 7764-7769, 7776-7782, 7791- 
7806, 7825-7837, 7862-7875, 7891- 
7897, 7922-7931, 7974^798 1, 7999- 
8005, 8039-8045, 8049-8065, 8070- 
8075, 8099-81 12, 81 19-8125, 8151- 
8158, 8169-8181, 8226-8232, 8258- 
8264, 8291-8299, 8301-8310, 8325- 
8335, 8375-8389, 8394-8400, 8405- 
8412, 8421-8436, 8478-8485, 8512- 
8521 , 8528-8538, 8564-8579, 8587- 
8594, 8603-8615, 8626-8637, 8640- 
8646, 8657-8672, 8684-8691, 8725- 
8736, 8748-8761, 8777-8783, 8794- 
8799, 8810-8825, 8851-8862, 8874- 
8887, 8903-8912, 8914-8926, 8933- 
8943, 8954-8960, 8979-8988, 9004- 
901 1, 9035-9041, 9056-9069, 9077- 
9086, 9088-9096, 9 1 06-9 ! 1 1,9124- 
9133, 9183-9191, 9224-9231, 9235- 
9241, 9250-9265, 9279-9290, 9295- 
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9300,-9326-9343, 9408-9414, 9422- 
9427, 9435-9441, 9455-9461, 9507- 
95 1 7, 9532-9538, 9580-9589, 9594- 
9600, 9614-9623, 9643-9648, 9665- 
9683, 9688-9700, 9720-9726, 9/42- 
9758, 9767-9775, 9795-9800, 9817- 
9835, 9842-9847, 9912-9919, 9925- 
9938, 9943-9963, 9970-10009, 
10025-10031, 10037-10043, 10045- 
10063, 10066-10073, 10117-10124, 
I0126-10I36, 10203-10210, 10218- 
10225, 10232-10242, 10287-10292, 
10303-10323, 10352-10360, 10385- 
10396, 10425-10431, 10452-10459, 
10480-10485 
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Table 3. Serological proteome analysis of S. aureus surface 
proteins using human sera 

a) S» aureus/agr "stress conditions" 



Spot ID/sera 


IC40 
1:20,000 


IC35, N26, C4 
1:50,000 each 


Infant pool 
02,5,6,10,12 
1:10,000 


N22 1:10.000 
IC40 1:50,000 


PCK2 




+ 




+ 


PCK4 


+ 


+++ 




+++ 


PCK5 




(+) 




+ 


PCK6 


+ 


+ 




+ 



Spot ID/sera 


IC35, 40 
1:50,000 
N22 1:10,000 


P-pool 
(P6,18,25,28,29) 
1:50,000 each 


Infant pool 
02,5,6,10,12 
1:10,000 




PAC1 


++ L J 


++ 






PAC2 


++ 


+++ 






PAC3 




+ 






PAC5 




++ 







Spot ID/sera 


P-pool 
(P6,1 8,25,28,29) 
1:50,000 each 


Infant 14 
1:10,000 


10 pool/IgG 
(N26, IC34,35) 
1:30,000 each 


IC pool/lgA 
(N26, 1034,35) 
1:30,000 each 


PAC11 






++ 


++ 


PAC12 


++ 




++ 


++ 


PAC13 








++ 


PAC14 






+ 


+ CJ 


PAC15 






+++ 


■f++ 


PAC16 


+ 






+ 


PAC17 


+ 




+ 


+ 


PAC18 


++ 








PAC19 






++ 


++ 


PAC20 


++ 








POV31 


+++ 








POV32 


+ 








POV33 










POV34 


+ 








POV35 


+ 








POV36 










POV37 
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POV38 


++ 








POV39 


+++ 








POV40 


+++ 









b) S. aureus/COL "standard conditions" 



Spot ID/sera 


IC pool 

(N26,IC34,35) 

l.oUjUUU cdCn 


IC35 

-« .on nnn 

1 :2u,uuu 


P18 

i:iu,uuu 


P25 

I.1U,UUU 


P1 

i -xt nnn 


P29 
1-0 cnn 


Infant 18 
1 -in nnn 


POV2 


+++ 


+++ 


+++ 


+++■ 


•H-+ 






POV3.1 


+++ 


+++ 




+++ 


+++ 






POV3.2 


+++ 


+++ 


+++ 


+++ 


+++ 






POV4 


+ 


+++ 












POV7 






+++ 










POV10 




++ 


(+) 


(+) 




(+) 




POV12 












-H-+ 




POV13 


++ 


+++ 


■f++ 


+++ 


++ 


-H- 




POV14 


++ 


+++ 


+++ 


++ 


++ 


++ 




POV15 


+ 


+ 




+ 


(+) 







c) S. aureus/COL "stress conditions' 



Spot ID/sera 


P-pool 
(P6,1 8,25,28,29) 
1:50,000 each 


IC34+IC35 
1:20,000 each 


P18 
1:10,000 


P29 
1:10,000 


Infant 14 
1:10,000 


POV16 




+++ 








POV17 




+++ 


(+) 






POV18 


+ 




++ 






POV19 


(+) 




+-H- 






POV21 






+ 






POV23 




+ 








POV24 




+ 








POV25 


+ 











WO 02/059148 



- 99 - 



PCT/EP02/00546 



Table 4. S. aureus antigens identified by MALDI-TOF-MS sequencing 
(ORFs in bold were also identified by bacterial surface display) 
Prediction of antigenic regions in selected antigens identified 
by serological proteome analysis using human sera 



spot ID 


S. aureus pro- 
tein 

(ORF no- / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


PCK2 


ORF0599 


Glycinamide-ribosyl synthase 


107, 108 


cytoplasmic 




L/rirUHO^f yllU 


/•vincprvprt hv/nnth nrntpin /\/ftt W 


109 110 


cytoplasmic 


PCK6 


ORF2309 
mqo 


membrane-associated malate-quinone 
oxidase 


111,112 


peripheral mem- 
brane 




L/nru/DD aUX I 


nmtoin nhocnhptaQP pnntrihntinn to idp- 

thicilin resistance 


113, 114 


trans— membrane 


DfW/A 1 7 

PAC14, 19 


VJnrUU/O ur- 

Tu 


f\_tprmin»l nart nf dd kDa nrntpin similar 

V_y — Lc?l II HI 1 dl yJcXl I VJI ' r' 1 rVl—'G JJI Wlv>l 1 1 oil I Midi 

to elongation factor Tu 


115, 116 


cytoplasmic/ se- 
creted 


rUVO ' 




o \st>t(\ar<\/\ acul r^*rriAr nrntpin rpriiin — 

O — istsiucioyi — duyi l»oiiioi ^riuicui icuuu , 

tase (fabG) 


117, 118 


cvtODlasmic 


POV7 


ORF0317SecA 


protein transport across the membrane 
SecA 


39, 91 


cytoplasmic 


POV10 


ORF1252 yrzC 


hypothetical BACSU 11.9 kd protein 
(upf0074 (rff2) family) 


119, 120 


cytoplasmic 


POV12 


ORF0621 pdhB 


dihydroiipoamide acetyitransferase 
(pdhB) 


121, 122 


cytoplasmic 


POV14 


ORF0072 rpoB 


DNA-directed RNA polymerase B 


125,126 


cytoplasmic 


POV15 


ORF0077 EF- 
G 


85 kD vitronectin binding protein 


127, 128 


cytoplasmic 


POV18 


not found 
YLY1 


general stress protein YLY1 


129, 130 


cytoplasmic 


POV30 1 > 


ORF0069 RL7 


ribosomal protein L7 


131,132 


cytoplasmic 


POV21 


ORF0103 
yckG 


probable hexulose-6-phosphate syn- 
thase (yckG) 


133, 134 


cytoplasmic 


,POV24 


ORF0419 
yurX 


conserved hypothetical protein (yurX) 


137,138 


cytoplasmic 
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spot ID 


S. aureus pro- 

tein 
(ORF no. / ab- 

brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


POV25 


ORF2441 
gidA 


glucose inhibited division protein a (gidA) 


139,140 


cytoplasmic 


PAC1 


ORF1490 
prsA 


protein export protein prsa precursor 
(prsA) 


173, 174 


periplasmic 


PAC2 


ORF1931 
ModA 


periplasmic molybdate binding protein 
(ModA) 


175,176 


surface 


PAC3 


ORF2053 


heavy metal dependent transcriptional 
activator, putative regulator of multidrug 
resistance efflux pump pmrA 


177,178 


cytoplasmic 


PAC5 


ORF2233 
ydaP 


pyruvate oxidase (ydaP) 


179,180 


cytoplasmic 


PAC11 


ORF1361 


LPXTGV, extracellularmatrix-bdg. 


3, 56 


surface 


PAC12 


ORF1244 
alaS 


alanyMRNA synthetase 


159, 160 


cytoplasmic 


PAC13 


ORF0835 
ymfA 


RNA processing enzyme/ATP-bdg. 


161, 162 


cytoplasmic 


PAC15 


ORF1124 
bfmBB 


lipoamid acyltransferase component of 
branched-chain afpha-keto acid dehy- 
drogenase complex 


163, 164 


cytoplasmic 


PAC16 


ORF0340 
GAPDH 


glyce raldehydes-3-phosphate 
dehydrogenase 


165, 166 


cytoplasmic 


PAC17 


not found 


5~methylthioadenosine nucleosidase / 




cytoplasmic 


PAC20 


ORF2711 


75% identity to ORF2715 
similar to hypothetical proteins 


167, 168 


unknown 


POV31 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV32 


ORF0659 


29 kDa surface protein 


236 238 


surface 


POV33 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV34 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV35 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV36 


ORF00661 


LPXTG-motif cell wall anchor domain 
protein 


235, 237 


surface 


POV37 


ORF0659 


29 kDa surface protein 


236,238 


surface 
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spot ID 


S. aureus pro- 
tein 

IIU* / «IJ— 

brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


POV38 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


P OV39 


ORF0657 


LPXTG-anchored surface protein 


1,142 


surface 


POV40 


not identified 









Seq ID no: 
(Protein) 


spot ID 


S. aureus ORF 
no./ abbrev. 


Putative local- 
ization 


Putative antigenic surface areas 
(Antigenic package) 


112 


PCK6 


ORF2309 
mqo 


peripheral 
membrane 


61-75, 82-87, 97-104, 113-123, 128-133, 
203-216, 224-229, 236-246, 251-258, 271- 
286, 288-294, 301-310, 316-329, 337-346, 
348-371 , 394-406, 418-435, 440-452 


114 


POV2 


ORF766 auxl 


trans-mem- 
brane 


30-37, 44-55, 83-91, 101-118, 121-128, 
136-149, 175-183, 185-193, 206-212, 222- 
229, 235-242 


116 


POV4 


ORF078 EF-Tu 


cytoplasmic/ 
secreted 


28-38, 76-91, 102-109, 118-141, 146-153, 
155-161, 165-179, 186-202, 215-221, 234- 
249, 262-269, 276-282, 289-302, 306-314, 
321-326, 338-345, 360-369, 385-391 


176 


PAC2 


ORF1931 
ModA 


peripiasmic 


29-44, 74-83, 105-113, 119-125, 130-148, 
155-175, 182-190, 198-211, 238-245 


174 


PAC1 


ORF1490 
prsA 


periplasmic 


5-24, 38-44, 100-106, 1 18-130, 144-154, 
204-210, 218-223, 228-243, 257-264, 266- 
286,292-299 


168 


PAC20 


ORF2711 


unknown 


7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 
109-124, 129-152, 158-163, 175-190, 193- 
216,219-234 



spot ID 


Gl no. or 
TIGR no. 


S. aureus pro- 
tein 
(ORF no. /ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


PCK2 


TIGR1280 


ORF0599 


Glycinamide-ribosyl synthase 


107, 108 
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PCK4 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


PCK5 


TIGR6209 


ORF0484 yitU 


conserved hypoth. protein (yitU) 


109,110 


PCK6 


TIGR6182 


ORF2309 


membrane-associated malate-quinone 
oxidase 


111,112 


POV2 


6434044 


ORF0766 auxl 


protein phosphatase contributing to methi- 
cilin resistance \~\ 


113,114 


POV3.1 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


POV3.2 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


pA\/4 




ORF0078 EF- 
Tu 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


r\JvD 




ORF0782 

vnrvi ut. 


3-ketoacyl-acyl carrier protein reductase 
(fabG) 


117,118 


POV7 


2500720 


ORF0317 SecA 


protein transport across the membrane 
SecA 


39,91 


POV10 


TIGR8097 


ORF1252 yrzC 


hypothetical BACSU 1 1 .9 kd protein 
(upf0074(rff2) family) 


119,120 


POV12 


2499415 


ORF0621 pdhB 


dihydrolipoamide acetyltransferase (pdhB) 


-<oi -too 

ld\ t Idd 


POV13 


7470965 


ORF0094 SdrD 


fibrinogen-bdg. (LPXTG) protein homolog 
(SdrD) 


123, 124 


POV14 


1350849 


ORF0072 rpoB 


DNA-directed RNA polymerase B 


4 OC -i Oft 


POV15 


6920067 


ORF0077 EF-G 


85 kD vitronectin binding protein 


idf, IdO 


POV17 


TIGR8079 


ORF0078 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


rUVlO 






npneral stress orotein YLY1 


129, 130 


POV30 ,J 


350771 


ORF0069 RL7 


ribosomal protein L7 


131,132 


POV21 




ORF0103 


probable hexulose-6-phosphate synthase 
(yckG) 


133. 134 


POV23 




ORF0182 


lipoprotein (S.epidermis) 


135, 136 



n identified from a total lysate from S. aureus 8325-4 spa- grown u 
standard conditions. Seroreactivity with 1/1 patient and 2/4 normal sera 
not with infant serum (C5) . 
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Claims: 

1. Method for identification, isolation and production of 
hyperimmune serum-reactive antigens from a pathogen, a tumor, an 
allergen or a tissue or host prone to auto-immunity, said anti- 
gens being suited for use in a vaccine for a given type of animal 
or for humans, characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, tumor, al- 
lergen or tissue or host prone to auto-immunity, 
♦providing at least one expression library of said specific 
pathogen, tumor, allergen or tissue or host prone to auto-immu- 
nity 

♦screening said at least one expression library with said anti- 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto- immunity, . 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens and which hyperimmune serum-reactive 
antigens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive anti^ns by 
chemical or recombinant methods. 

2. Method for identification, isolation and production of a 
practically complete set of hyperimmune serum-reactive antigens 
of a specific pathogen, said antigens being suited for use in a 
vaccine for a given type of animal or for humans, characterized 
by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of . 
said specific pathogen, 
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♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 

f ' ' 

tion, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 

once, 1 

♦comparing the hyperimmune serum-reactive antigens identifiedL- 
in the repeated screening and identification steps with the 
hyperimmune serum- reactive antigens identified in the initial 
screening and identification steps, 

♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac- 
tive antigens are identified in a further repeating step only 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods. 

3. Method according to claim 1 or 2 characterized in that at 
least one of said expression libraries is selected from a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 

4. Method according to claim 2 characterized in that said at 
least three different expression libraries are at least a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 

5. Method according to any one of claims 1 to 4, characterized 
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in that said plasma pool is a human plasma pool taken from indi- 
viduals having experienced or are experiencing an infection with 
said pathogen. 

6. Method according to any one of claims 1 to 5, characterized 
in that said expression libraries are genomic expression librar- 
ies of said pathogen. 

7. Method according to any one of claims 1 to 6, characterized 
in that said expression libraries are complete genomic expression 
libraries, preferably with a redundancy of at least 2x, more pre- 
ferred at least 5x, especially at least lOx. 

8. Method according to any one of claims 1 to 7, characterized 
in that it comprises the steps of screening at least a ribosomal 
display library, a bacterial surface display library and a pro- 
teome with said antibody preparation and identifying antigens 
which bind in at least two, preferably which bind to all, of said 
screenings to antibodies in said antibody preparation. 

9. Method according ^to any one of claims 1 to 8, characterized 
in that said pathogen is selected from the group of bacterial, 
viral, fungal and protozoan pathogens. I ... .J 

10. Method according to any one of claims 1 to 9, characterized 
in that said pathogen is selected from the group of human immun- 
edeficiency virus, hepatitis A virus, hepatitis B virus, hepati- 
tis C virus, Rous sarcoma virus, Epstein-Barr virus, influenza 
virus, rotavirus, Staphylococcus aureus, Staphylococcus epider- 
midis, Chlamydia pneumoniae, Chlamydia trachomatis, Mycobacterium 
tuberculosis, Mycobacterium leprae, Streptococcus pneumoniae, 
Streptococcus pyogenes, Streptococcus agalactiae, Enterococcus 
faecalis, Bacillus anthracis, Vibrio cholerae, Borrelia burgdor- 
feri, Plasmodium sp., Aspergillus sp. or Candida albicans. 

11. Method according to any one of claims 1 to 10, characterized 
in that at least one of said expression libraries is a ribosomal 
display library or a bacterial surface display library and said 
hyperimmune serum-reactive antigens are produced by expression of 
the coding sequences of said hyperimmune serum-reactive antigens 
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contained in said library. 

12. Method according to any one of claims 1 to 11, characterized 
in that said produced hyperimmune serum-reactive antigens are 
finished to a pharmaceutical preparation, optionally by addition 
of a pharmaceutical ly acceptable carrier and/or excipient. 

13. Method according to claim 12, characterized in that said 
pharmaceutical preparation is a vaccine. 

14. Method according to claim 12 or 13, characterized in that 
said pharmaceutical ly acceptable carrier and/or excipient is an 
immunostimulatory compound. 

L ..J 

15. Method according to claim 14, characterized Uln that said im- 
munostimulatory compound is selected from the group of polycati- 
onic substances, especially polycationic peptides, 
immunostimulatory deoxynucleotides, alumn, Freund's complete ad- 
juvans, Freund's incomplete adjuvans, neuroactive compounds, es- 
pecially human growth hormone, or combinations thereof. 

16. Method according to any one of claims 1 to 15, characterized 
in that said individual antibody preparations are derived from 
patients with acute infection with said pathogen, especially from 
patients with an antibody titer to said pathogen being higher 
than 80%, preferably higher than 90%, especially higher than 95% 
of human patient or carrier sera tested. 

17. Method according to any one of claims 1 to 16, characterized 
in that at least 10, preferably at least 30, especially at least 
50, individual antibody preparations are used in identifying 
said hyperimmune serum-reactive antigens. 

18. Method according to any one of said claims 1 to 17, charac- 
terized in that said relevant portion of said individual antibody 
preparations from said individual sera are at least 10, prefera- 
bly at least 30, especially at least 50 individual antibody 
preparations, and/or at least 20 %, preferably at least 30 %, es- 
pecially at least 40 %, of all individual antibody preparations 
used in said screening. 
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19. Method according to any one of claims 1 to 18, characterized 
in that said individual sera are selected by having an IgA titer 
against a lysate, cell wall components or recombinant proteins of 
said pathogen being above 4000 U, especially above 6000 U, and/or 
by having an IgG titer being above 10000 U, preferably above 
12000 U. 

20. Method according to any one of claims 1 to 19, characterized 
in that said pathogen is a Staphylococcus pathogen, especially 
Staphylococcus aureus, and/or Staphylococcus epidermidis. 

21. A hyperimmune serum-reactive antigen selected from the group 
consisting of the sequences listed in any one of Tables 2a, 2b, 
2c, 2d, 3, 4 and 5, especially selected from the group consisting 
of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 74, 75, 76, 77, 78, 
79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 99, 100,' 101, 
102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 126, 
128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 155 and 
hyperimmune fragments thereof. 

22. A hyperimmune serum-reactive antigen obtainable by a method 
according to any one of claims 1 to 20 and being selected from 
the group consisting of the sequences listed in any one of Tables 
2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the group 
consisting of- Seq.ID No. 56, 57, 59, 60, 67,. 70, 72, 73, 74, 75, 
76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 
99, 100, 101, 102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 
120, 122, 126, 128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 
155 and hyperimmune fragments thereof. 

23 . Use of a hyperimmune serum-reactive antigen selected from the 
group consisting of the sequences listed in any one of Tables 2a, 
2b, 2c, 2d, 3, 4 and 5, especially selected from the group con- 
sisting of Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 87, 88, 
89, 90, 92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 
138, 140, 142, 151, 152, 154, 155, 158 and hyperimmune fragments 
thereof for the manufacture of a pharmaceutical preparation, es- 
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pecially for the manufacture of a vaccine against staphylococcal 
infections or colonization in particular against Staphylococcus 
aureus or Staphylococcus epidermidis. 

24. Hyperimmune fragment of a hyperimmune serum-reactive antigen 
selected from the group consisting of peptides comprising the 
amino acid sequences of column "predicted immunogenic aa", "Loca- 
tion of identified immunogenic region" and "Serum reactivity with 
relevant region" of Tables 2a, 2b, 2c and 2d and the amino acid 
sequences of column "Putative antigenic surface areas" of Table 4 
and 5, especially peptides comprising amino acid No. aa 12-29, 
34-40, 63-71, 101-110, 114-122, 130-138, 140-195, 197-209, 215- 
229, 239-253, 255-274 and 39-94 of Seq.ID No. 55, 
aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498, 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49, 63- 
77 and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, 
321-329, 344-352, 691-707, 358-411 and 588-606, of Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361- 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535, 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024, 1028-1034, 1059-1065, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
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2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. 60, 
aa 10-29, 46-56, 63-74, .83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 

aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 109-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, 663-688, 791-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, [J 
aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126,. 
128-135," 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273 
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278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 
226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 
aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454, 473-482, 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1.854, 1879-1890, 1919-1925, 194.6-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, 671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 
216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 
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aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, Q 

aa 13-27, 42-63, 107-191, 198-215, 218-225, 233-250, 474-367, of 

Seq.ID No. 90, 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137., 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535, 542-550, 554-590, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402, of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, L.1 
aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139 ,. 147-153 , 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 
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348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314,.-! 

321-326, 338-345, 360-369, 385-391 of Seq.ID No. 116, 

aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 

228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 

424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 

584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62, 121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682,' 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154, 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158, Fj 

aa 7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 

158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 

aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 

243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 

aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 

198-211, 238-245 of Seq.ID. No. 176, and fragments as depicted in 

Tables 2 and 4 and fragments comprising at least 6, preferably 
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more than 8, especially more than 10 aa. of said sequences. 

25. Helper epitopes of an antigen or a fragment, as defined in 
anyone of claims 21 to 24, especially peptides comprising frag- 
ments selected from the peptides mentioned in column "Putative 
antigenic surface areas" in Table 4 and 5 and from the group aa 
6-40, 583-598, 620-646 and 871-896 of Seq.ID.No.56, aa 24-53 of 
Seq.ID.No.70, aa 240-260 of Seq.ID.No.74, aa 1660-1682 and 1746- 
1790 of Seq.ID.No. 81, aa 1-29, 680-709, and 878-902 of 
Seq.ID.No. 83, aa 96-136 of Seq.ID.No. 89, aa 1-29, 226-269 and 
275-326 of Seq.ID.No. 94, aa 23-47 and 107-156 of Seq.ID.No. 114 
and aa 24-53 of Seq.ID.No. 142 and fragments thereof being T-cell 
epitopes . 

26. Vaccine comprising a hyperimmune serum-reactive antigen or a 
fragment thereof, as defined in any one of claims 21 to 25. 

27. Vaccine according to claim 25, characterized in that it fur- 
ther comprises an immunostimulatory substance, preferably se- 
lected from the group comprising polycationic polymers, 
especially polycationic peptides, immunostimulatory deoxynucleo- 
tides (ODNs), neuroactive compounds, especially human growth hor- 
mone, alumn, Freund's complete or incomplete adjuvans or 
combinations thereof. 

28. Preparation comprising antibodies against at least one anti- 
gen or a fragment thereof, as defined in any one of claims 21 to 
25. 

29. Preparation according to claim 27, characterized in that said 
antibodies are monoclonal antibodies. 

30. Method for producing a preparation according to claim 28, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any 
one of the claims 21 to 25, to said animal, 
•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
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gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps. 

31. Method according to claim 29, characterized in that said re- 
moving the spleen or spleen cells is connected with killing said 
animal . 

32. Method for producing a preparation according to claim 27, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any 
one of the claims 21 to 25, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and :. J 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

33. Use of a preparation according to claim 27 or 28 for the 
manufacture of a medicament for treating or preventing staphylo- 
coccal infections or colonization in particular against Staphy- 
lococcus aureus or Staphylococcus epidermidis . 

34. A screening method assessing the consequences of functional 
inhibition of at least one antigen or a fragment thereof, as de- 
fined in any one of claims 21 to 25. 
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SEQUENCE LISTING 

Intercell Biomedizinische Forschungs- und Entwicklungs AG 
Cistern Biotechnologies GmbH 

R 39035 

Priority: Austrian Patent Application No. A 130/2001 of 
26.01.2001 

Seq.ID Nos. 1-598 

Organisms: S. aureus; S . epidermidis 



1 . 


atgaflcaaaCayCaaaaayadCULdaflLL.dLUULaLLLoaLtayaaay i_v_a. 

gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagca 
gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 
agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 
gtatctaataaagaagttgaggcccctacttctgaaacaaaagaagctaaagaagttaaa 
gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 
acatatcctattttgaatcaggaacttagagaagcgattaaaaaccctgccataaaagac 
aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 
actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 
tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 
tatgaaggtgacaaaaagttgccaat taaa t tag ta tea tacgatactgttaaagat tat 
gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 
cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt 
tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 
ccatataaaaaagcgaaaacactagaaagacaagtttatgaattaaataaaattcaagat 

aaacttcctgaaaaattaaaggctgagtacaagaagaaattagaggatacaaagaaagct j 

ttagatgagcaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 

aaaatgactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 

tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 

tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 

cgtgttagaactataagcaaaga tgc taaaaa taatactagaacaattattttccca tat 

gttgaaggtaaaactctatatgatgctatcgttaaagttcacgtaaaaacgattgattat 

gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 

aaatctaacaaaaaagaacaacaagataactcagctaagaaggaagctactccagctacg 

c c t agcaaa ccaacacca tcacc tg t tgaaaaagaa tcacaaaaacaagacagccaaaaa 

gatgacaataaacaattaccaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 

aaaggcgtaacgc t tgc t ac aaaaccaac t aaagg tgaag t agaa t caag tag tacaac t 

ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactggttcatcaaaa 

acaacaaaaga tg t tg t tcaaac 1 1 cage aggt t c tagegaage aaaaga tag tgc t cca 

ttacaaaaagcaaacattaaacacacaaatgatggacacactcaaagccaaaacaataaa 

aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 

atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 

agaaaaegtaaaaac taa 


2. 


atgagaaatatagagaatctaaatcccggagattcagttgatcactttttcttagtgcat 

aaagctacacagggtgtaacagcacaaggtaaagattatatgacattacatttgcaagat 

aaaagtggtgaaattgaagcgaaattttggacggctacaaaaaatgatatggcaacaatc 

aagcctgaagaaattgtacatgtt aaagg tgacatcataaactatcgcggaaataaacag 

atgaaagtcaaccaaattagactagcgacaactgaagatcaattaaaaacagaacaattt 

g t aga tgg tgeace 1 1 tatcaccggcagaaa tacaagaagaga t tt c teattatttgeta 

gatattgaaaatgctaatttacaacgtatcacacgtcatttattgaaaaaatatcaagaa 

cgattttacacatatccagctgctagttctcatcatcataactttgcgagtggcttaagc • 

tatcatgtattaacgatgttacgtattgcaaaatcaatttgtgacatttatccattgtfca 

aacaaaagtttgttatatagtggtattattttgcatgatattggtaaagttagagaattg 

agtggtcctgttgcgacgtcgtatacagtcgaaggtaacttattaggacacatctcgatt 

gcgagtgatgaagtagttgaagcagctcgtgaattgaacattgaaggagaagaaatcatg 

ttgttaagacatatgattttatctcatcatggtaagttagagtatggttctccaaaactg 

ccatacttaaaagaagcagaaattttatgctatatcgataatatcgatgctagaatgaat 

atgtttgaaaaggcatataaaaaaactgacaagggtcagtttacagataaaatatttggt 

cttgaaaa teg tagattctacaa tec tgaa tcactcgat 
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3. atgaacaaacatcacccaaaattaaggtctttctattctattagaaaatcaactctaggc 
gttgcatcggtcattgtcagtacactatttttaattacttctcaacatcaagcacaagca 
gcagaaaatacaaatacttcagataaaatctcggaaaatcaaaataataatgcaactaca 
actcagccacctaaggatacaaatcaaacacaacctgctacgcaaccagcaaacactgcg 
aaaaactatcctgcagcggatgaatcacttaaagatgcaattaaagatcctgcattagaa 
aataaagaacatgatataggtccaagagaacaagtcaatttccagttattagataaaaac 
aatgaaacgcagtactatcactttttcagcatcaaagatccagcagatgtgtattacact 
aaaaagaaagcagaag t tgaa t tagaca tcaa tac tgc t tcaaca tggaagaagt t tgaa 
gtctatgaaaacaatcaaaaattgccagtgagacttgtatcatatagtcctgtaccagaa 
gaccatgcctatattcgattcccagtttcagatggcacacaagaattgaaaattgtttct 
tcgactcaaattgatgatggagaagaaacaaattatgattatactaaattagtatttgct 
aaacctatttataacgatccttcacttgtaaaatcagatacaaatgatgcagtagtaacg 
aatgatcaatcaagttcagtcgcaagtaatcaaacaaacacgaatacatctaatcaaaat 
acatcaacgatcaacaatgctaataatcaaccgcaggcaacgaccaatatgagtcaacct 
gcacaaccaaaatcgtcaacgaatgcagatcaagcgtcaagccaaccagctcatgaaaca 
aattctaatggtaatactaacgataaaacgaatgagtcaagtaatcagtcggatgttaat 
caacagtatccaccagcaga tgaa tcactacaagatgcaattaaaaacccggcta tea tc 
gataaagaacatacagctgataattggcgaccaattgattttcaaatgaaaaatgataaa 
ggtgaaagacagttctatcattatgctagtactgttgaaccagcaactgtcatttttaca 
aaaacaggaccaa t aa t tgaa 1 1 agg 1 1 1 aaagac age t tcaaca tggaagaaa 1 1 tgaa 
gtttatgaaggtgacaaaaagttaccagtcgaattagtatcatatgattctgataaagat 
tatgcctatattcgtttcccagtatctaatggtacgagagaagttaaaattgtgtcatct 
attgaatatggtgagaacatccatgaagactatgattatacgctaatggtctttgcacag 
cctattactaataacccagacgactatgtggatgaagaaacatacaatttacaaaaatta 
ttagctccgtatcacaaagctaaaacgttagaaagacaagtttatgaattagaaaaatta 
caagagaaattgccagaaaaatataaggcggaatataaaaagaaattagatcaaactaga 
gtagagttagctgatcaagttaaatcagcagtgacggaatttgaaaatgttacacctaca 
aatgatcaattaacagatttacaagaagcgcattttgttgtttttgaaagtgaagaaaat 
agtgagtcagttatggacggctttgttgaacatccattctatacagcaactttaaatggt 
caaaaatatgtagtgatgaaaacaaaggatgacagttactggaaagatttaattgtagaa 
gg t aaacg tg tc ac t ac t g 1 1 tc t aaaga t cc taaaaa t aa t tc tagaaege t ga 1 1 1 1 c 
ccatatatacctgacaaagcagtttacaatgcgattgttaaagtcgttgtggcaaacatt 
ggttatgaaggtcaatatcatgtcagaattataaatcaggatatcaatacaaaagatgat 
gatacatcacaaaataacacgagtgaaccgctaaatgtacaaacaggacaagaaggtaag 
g t tgc tga tacaga t g tagc tgaaaa t agcagc ac t gcaac aaa tc ct aaaga tgcg tc t 
ga taaagcaga tg t ga t agaaccagag t c tgacg tgg 1 1 aaaga tgc tga taa taa t a 1 1 
gataaagatgtgcaacatgatgttgatcatttatccgatatgtcggataataatcacttc 
gataaatatgatttaaaagaaatggatactcaaattgccaaagatactgatagaaatgtg 
gataaagatgccgataatagcgttggtatgtcatctaatgtcgatactgataaagactct 
aataaaaataaagacaaagtcatacagctgaatcatattgccgataaaaataatcatact 
ggaaaagcagcaaagcttgacgtagtgaaacaaaattataataatacagacaaagttact 
gacaaaaaaacaac tgaaca tc tgecgag tga ta t tea t aaaac tgtaga taaaacagtg 
aaaacaaaagaaaaagccggcacaccatcgaaagaaaacaaacttagtcaatctaaaatg 
ctaccaaaaactggagaaacaacttcaagccaatcatggtggggcttatatgcgttatta 



4. 


Atgtcagattttaatcatacagatcattctacaacaaaccatagccaaacacctagatac 
Agaagacctaaatttccatggtttaaaacagtcatcgttgcattgattgctggaattatt 
Ggtgcac t tc tagtac t tggta taggcaaag tattaaatagtacaattt taaataaagat 
Ggttcaactgttcagacaacaaataataaaggtggcaatcaattagacggtcaaagcaag 
Aaa t tegg t ac eg t tc a tgaaa tga t aaaa tc t g t c t cccc tac aa t tgt tggag t ta 1 1 
Aacatgcaaaaagcatcaagtgtagacgacttattaaaaggcaaatcatctaaaccatct 
Gaagctggagtaggttcaggtgttatctatcaaataaacaacaattcagcttatatcgtt 
Acaaacaatcatgttattgatggcgcaaatgaaattagagtccaattacataataaaaaa 
Caagttaaagcgaaattagttggtaaagatgcagtaactgatattgctgtacttaaaatt 
Gaaaatacaaaagg tat taaagegat tcaa tttgccaactcttcaaaagtacaaactggc 
Gatagcgtattcgcaatgggtaacccattaggattacaatttgctaactctgtaacatct 
Ggtatcatttcagcaagcgaacgtacgattgacgctgagacaactggtggcaatacaaaa 
Gttagcgttcttcaaacagatgctgctattaacccaggtaactcaggtggcgcattagta 
Ga tat taa tgg taa tttagttgg tat taac tcaa tgaaaa t tgc tgcgacacaagt tgaa 

Ggtatcgggtttgctattccaagtaatgaagttaaagtaacaattgaacaacttgtaaaa , 

Catggtaaaattgaccgcccttcgattggtattggtttaattaatttgaaagatattcct 

Gaagaagagcgcgagcaacttcatactgatagagaagacggtatttatgtcgccaaagct 

Gat ag tga tat tga tc t taaaaaagg tga t a 1 1 a t tacagaaa t tga t ggcaagaaaa 1 1 

Aaagatgatgttgatttaagaagctatttatatgaaaataaaaaacctggtgaatcagtc 

Actgttaccgttatccgtgatggtaaaacaaaagaagttaaagtgaaattaaaacaacaa 

Aaagaacaaccaaaacgtcaaagccgatcagaacgtcaatcacctggccaaggcgataga 

gatttctttaga 


5. 


t tga tga t taa tgaaagagaagtgt t ta 1 1 1 tga ta ta tc tagat aa tgcggcamcgacg 
aaagcatttgaagaagtgttagatacttatttaaaagtaaatcaatcaatgtattataat 
ccgaatagtccgcataaagctggtttgcaggcaaatcaattactacaacaagcaaaaacc 
caaa 1 1 aa tgcaa tga t taa t tcaaaaacaaa 1 1 a tga tg t tg ta t tcac tag tgg tgc a 
actgaatccaataatcttgctttaaaaggtattgcctatcgtaaatttgatacagcgaag 
gaaataattacatccgtgttagagcatccgtccgtattagaggttgtaagatatttggaa 
gcacacgaaggatttaaagttaaatatgttgatgtaaagaaagatggcagtattaactta 
gaacacttcaaagaattaatgtcagacaaagtcggtttagtaacatgtatgtatgtaaat 
aatgtaactggacaaatacagcctattccacaaatggctaaagttataaaaaattatcct 
aaggcacattttcatgtagatgcggttcaagcattcggcaaaatttcaatggatctcaat 
aacatagatagtattagtttaagtggacacaagtttaatggtttaaaaggacaaggcgtc 
ttacttgtaaatcacattcaaaatgttgaaccaactgtccatggtggtggtcaagaatat 
ggcgttagaagtggaacagttaatttgccaaatgatattgcaatggttaaagcgatgaag 
atagctaatgaaaactttgaagcattgaatgcatttgttactgagttaaataatgacgtc 
cgtcaatttttaaataaatatcatggagtttatattaattcttcaacttcaggttcacca 
ttcgttttaaatattagttttcctggcgtaaaaggtgaagtattagttaatgctttttca 
aaatatgacattatgatatctacgacaagtgcttgttcatctaaacgtaataaattaaat 
gaagtattggctgcaatgggattatcagacaaatctattgaaggtagtataagattatca 
tttggggctactacaactaaagaagatatagcgaggtttaaagaaatatttatcatcatt 
tatgaggaaattaaggagttgctaaaa 
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6. 


gtgaaccaacaacaggagaaaacaacaacaacgccaacaacaattaatccattaacggga 
gaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatc 
acacaattcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaactta 
ccaattgacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggt 
gaagtagtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaacca 
gaggttactaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaa 
ccaggtgaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgcca 
acaacaattaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagta 
acaaaagaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcat 
aaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaacca 
ggcatcaagaatcctgaaacaggtgaagtagtaacaccaccagtagacgatgtcacaaaa 
catggtccaaaagcaggcgaaccagaggttactaaagaagaaattccatatgaaactaaa 
cgcgtattagatccaacaatggaaccaggtagtcctgataaagtagctcaaaaaggtgaa 
aa tgg tgaaaaaacaacaacaacaccaac tacaa t taa tcca t taacgggagaaaaagta 
ggcgaaggcgaaccaacaacggaagtaacgaaagaaccaatagacgaaattgttaactat 

gcacctgaaattattcctcatggtacacgtgaagaaattgatccaaacttaccagaaggt i 

gaaactaaagttatcccaggtaaagatggcttgaaagatcctgaaactggagaaatcatt 

gaagaaccacaagatgaagtaatcatccatggtgctaaagatgattcagatgcggacagc 

gattcagacgcagatagcgattctga tgcagacagcgac tcagacgcagatagcgac tct 

gatgcggacagcgattcagacagcgatagcgattcagattcagatagcgactctgatgcg 

gacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcggacagc 

gac tcagacgcagatagcgac tctgatgcggacagcgactcagacgcagatagcgat tct 

gattcagacagcgactcagacgcagatagcgactcagattcagacagcgattcagacgca 

gatagcgactcagacgcagatagcgattcagacgcagatagcgac tcagacgcagatagc 

gattcagattcagatagcgactctgatgcggacagcgatagcgattcagattcagacagc- 

gactcagacgcagatagcgattcagacagcgattcagacgcagatagcgactctgatgcg 

gacagcgac tcagacgcaga tagcgac tcagacgcaga tagcga t tcaga t tcagacagc 

gactcagattcagacagcgatagcgattcagattcagacagagac tcagacgcagatagc 

gactcagacgcagatagcgactcagattcagacagcgattcagacgcagatagcgattca 

gattcagatagtgactctgatgcggacagcgattcagacgcagatagcgactcagattca 

gacgcagatagcgattctgattcagacagcgactcagacgcagatagcgactctgatgcg 

gacagcgac tcagacgcagatagcgattc tga tgcagacagcgac tcagacagcgatagc 

gattctgattcagacagcgattcagacgcagatagcgactctgatgcggacagcgattca 

gacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaccagat 

actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 

ggattattcttagttggcagacgtcgtaaaaacaaaaataatgaagaaaaa 


7. 


gtgaagtcattgaagacggtgattgggatgaataataaggagcatattaaatctgtcatt 
ttagcactactcgtcttgatgagtgtcgtattgacatatatggtatggaacttttctcct 
gatattgcaaatgtcgacaatacagatagtaagaagagtgaaacgaaacctttaacgaca 
cctatgacagccaaaatggatacaac tat tacgccatttcagattat teat tcgaaaaat 
gatcatccagaaggaacgattgcgacggtatctaatgtgaataaactgacgaaacctttg 
aaaaataaagaagtgaagtccgtggaacatgttcgtcgtgatcataacttgatgattcct 
gatttgaacagtgattttatattattcgattttacgtatgatttaccgttatcaacatat 
c t tgg t caag tac tgaaca tgaa tgcgaaag t accaaa tea 1 1 tcaa 1 1 tcaa teg 1 1 tg 
gtcatagatcatgatgctgatgataatatcgtgctttatgctataagcaaagatcgccac 
gattacgtaaaattaacaactacaacgaaaaatgatcattttttagatgcattagcagca 
gtgaaaaaagatatgcaaccatacacagatatcatcacaaacaaagatacaattgatcgt 
acgacgcatgtttttgcaccaagtaaacctgaaaagttaaaaacatatcgcatggtattt 
aacacgattagtgttgagaaaatgaatgctatactatttgacgattcaaccatcgttcgt 
agttcaaagagtggtgttacaacctacaacaataatacaggtgtcgcaaactataacgat 
aaaaa tgaaaaa t a tea 1 1 a t aaaaacc tg tccgaaga t gaagegag t tccagcaaaatg 
gaagaaacgattccaggaacctttgattttattaatggtcatggtggtttcttaaacgaa 
gactttagattgtttagtacgaataatcagtcaggcgagttaacatatcaacgtttcctt 
aatggttatccaacgtttaataaagaaggttctaatcaaattcaagtcacttggggtgaa 
aaaggcgtctttgactatcgtcgttcgttattacgcaccgacgttgttttaaatagtgag 
gataataaatcgttgccgaaattagagtctgtacgttcaagcttagcgaacaatagtgat 
attaattttgaaaaagtaacaaacatcgctatcggttacgaaatgcaggataattcagat 
cataatcacattgaagtgcagattaacagtgaactcgtaccgcgttggtatgtagaatat 
gatggcgaatggtatgtttataacgatgggaggcttgaa 



atgagtaaaagacagaaagcatttcatgacagcttagcaaacgaaaaaacaagagtaaga 
ctttataaatctggaaaaaattgggtaaaatccggaattaaagaaatagaaatgttcaaa 
attatggggctaccatttattagtcatagtttagtgagtcaagataatcaaagcattagt 
aaaaaaatgacgggatacggactgaaaactacggcggttattggtggtgcattcacggta 
aatatgttgcatgaccagcaagcttttgcggcttctgatgcaccattaacttctgaatta 
aacacacaaagtgaaacagtaggtaatcaaaactcaacgacaatcgaagcatcaacatca 
acagccgattccacaagtgtaacgaaaaatagtagttcggtacaaacatcaaatagtgac 
acagtctcaagtgaaaagtctgaaaaggtcacttcgacaactaatagtacaagcaatcaa 
caagagaaattgacatctacatcagaatcaacatcctcaaagaatactacatcaagttct 
gatactaaatctgtagcttcaacttcaagtacagaacaaccaattaatacatcaacaaat 
caaagtactgcatcaaataacacttcacaaagcacaacgccatcttcggtcaacttaaac 
aaaactagcacaacgtcaactagcaccgcaccagtaaaacttcgaactttcagtcgctta 
gctatgtcaacatttgcgtcagcagcgacgacaaccgcagtaactgctaatacaattaca 
gttaataaagataacttaaaacaatatatgacaacgtcaggtaatgctacctatgatcaa 
agtaccggtattgtgacgttaacacaggatgcatacagccaaaaaggtgctattacatta 
ggaacacgtattgactctaataagagttttcatttttctggaaaagtaaatttaggtaac 
aaatatgaagggcatggaaatggtggagatggtatcggttttgccttttcaccaggtgta 
ttaggtgaaacagggttaaacggtgccgcagtaggtattggtggcttaagtaacgcattt 
ggcttcaaattggatacgtatcacaatacatctaaaccaaattcagctgcaaaggcgaat 
gctgacccatctaatgtagctggtggaggtgcgtttggtgcatttgtaacaacagatagt 
tatggtgttgcgacaacgtatacatcaagttcaacagctgataatgctgcgaagttaaat 
gttcaacctacaaataacacgttccaagattttgatattaactataatggtgatacaaag 
gttatgactgtcaaatatgcaggtcaaacatggacacgtaatatttcagattggattgcg 
aaaagtggtacgaccaacttttcattatcaatgacagcctcaacaggtggcgcgacaaat 
ttacaacaagtacaatttggaacattcgaatatacagagtctgctgttacacaagtgaga 
tacgttgatgtaacaacaggtaaagatattattccaccaaaaacatattcaggaaatgtt 
gafecaagtcgtgacaatcgataatcagcaatctgcattgactgctaaaggatataactac 
acgtccgtcgatagttcatatgcgtcaacttataatgatacaaataaaactgtaaaaatg 
acgaatgctggacaatcagtgacatattattttactgatgtaaaagcaccaactgtaact 
gtaggcaatcaaaccatagaagtgggtaaaacaatgaatcctattgtattgactacaacg 
gataatggtactgggactgtgacaaatacagttacaggattaccaagcggattaagttac 
gatagtgcaacgaattcaatcattgggacaccaacaaaaattggtcaatcaacagtgaca 
gttgtgtctactgaccaagcaaataacaaatcgacgacaacttttacaataaatgttgtg 
gatacgacagcaccaacagtgacaccaataggagatcaatcatcagaagtgtattcacca 
a ta tccc cga 1 1 aaaa 1 1 gc tacgcaaga taacag tggaaa tgcggtgacgaat acagtg 
actggattgccatccggactaacatttgatagtacaaataatactattagtggtacacca 
acaaacattggtacaagtactatatcaatcgtttctacagatgcgagcggtaacaaaacg 
acgacaacttttaaatatgaagtaacaagaaatagcatgagtgattccgtatcaacatca 
ggaagtacacaacaatctcaaagtgtgtcaacaagtaaagctgactcacaaagtgcatca 
acgagtacatcaggatcgattgtggtatctacatcagctagtacctcgaaatcgacaagt 
gtaagcctatctgattctgtgagtgcatctaagtcattaagcacatctgaaagtaatagt 
gtatcaagctcaacaagcacaagtttagtgaattcacaaagtgtatcatcaagcatgtcg 
gattcagctagtaaatcaacatcattaagcgattctatttcaaactctagcagtactgaa 
aaa tccgaaag t c t a t c aacaag taca t c tga t tea t tgcg ta ca tc aaca tcac tcagt 
gactcattaagtatgagtacatcaggaagcttgtctaagtcacaaagcttatcaacgagt 
atatcagggtcgtctagtacatcagcatcattaagtgacagtacatcgaatgcaattagt 
acatcaacatcattgagcgagtcagctagcacctcggactctatcagtatttcaaatagc 
atagccaactctcaaagtgcgtcaacaagcaaatcagattcacaaagtacatcaatatca 
ttaagtacaagtgattcaaaatcgatgagtacatcagaatcattgagcgattcgacgagc 
acaag t gg t tc t g 1 1 tc tgga tcac t aagcat agcagca tcac aaag tgt c t caacaag t 
acatcagactcgatgagtacttcagagatagtaagtgactctatcagtacaagtgggtca 
ttatctgcatcagacagtaaatcaatgtccgtaagtagttcaatgagcacgtctcagtca 
ggtagtacatcagaa teat taagtgattcacaaagtacatctgattctgatagtaag tea 
ttatcacaaagtactagtcaatcaggttcaacaagtacatcaacgtcgacaagtgcttca 
gtacgtacttcggaatcacaaagtacgtctggttcaatgagtgcaagtcaatccgattca 
atgagcatatcaacgtcgtttagtgattcaacgagtgatagcaaatcagcatcaactgca 
tcaagtgaatcaatatcacaaagtgcttctacgagcacatctggttcggtaagtacttcg 
acatcgttaagtacaagtaattcagaacgtacatcaacatctatgagtgattccacaagc 
ttaagtacatcagagtctgattcaataagtgaatcaacgtcaacgagcgactctataagt 
gaagcaatatctgcttcagagagcacgtttatatcattaagtgaatcaaatagtactagc 
gattcagaatcacaaagtgcatctgcctttttaagtgaatcattaagtgaaagtacgtct 
gaatcaacatcagagtcagtgagtagttcgacaagtgagagtacgtcattatcagacagt 
acatcagaatctggtagcacatcaacatcattaagtaattcaacaagtggtagtacgtcc 
atttcaacatcgacaagtatcagtgaatcaacgtcaacgtttaagagcgagagtgtttca 
acatcactgagtatgtcaacgagtacaagtttgtctgactctacaagtttgtcaacatca 
ttaagtgattccacaagtgatagtaagtctgattcattaagtacatcaatgtcgacaagt 
gattcaatcagtacaagtaaatctgattccattagtacatccacatcattaagtggttct 
acaagtgaaagtaaatccgattcaacatcaatgagcataagtatgtctcaatcaacatca 
ggaagtacaagtacgtcaacgagtacaagtttgtctgactcaacgagtacatcattgtca 
ctaagtgcctcaatgaatcaaagcggagtagactcaaactcagcaagccaaagtgcctca 
aactcaacaagtacaagcacgagcgaatccgattcacaaagcacatcatcatatacaagt 
cagtcaacaagccaaagtgaatccacatcgacatcaacgtcactaagcgattcaacaagt 
atatctaaaagtacgagtcaatcaggttcggtaagcacatcagcgtcattaagtggttca 
gagagtgaatctgattcacaaagtatctcaacaagtgcaagtgagtcaacatcagaaagt 
gcgtcaacatcactcagtgact caacaag tacaagtaactcaggatcagcaagtacg tea 
acatcgctcagtaactcagcaagcgcaagtgaatccgatttgtcgtcaacatctttaagt 
gattcaacatctgcgtcaatgcaaagcagtgaatccgattcacaaagcacatcagcatca 
ttaagtgattcgctaagtacatcaacttcaaaccgcatgtcgaccattgcaagtttatct 
acateggtaag taca tcagagtctggctcaacatcagaaagt acaag tgaatccgat tea 
acatcaacatcattaagcgattcacaaagcacatcaagaagtacaagtgcatcaggatca 
gcaagtacatcaacatcaacaagtgactctcgtagtacatcagcttcaactagtacttcg 
atgcgtacaagtactagtgattcacaaagtatgtcgctttcgacaagtacatcaacaagt 
atgagtgattcaacgtcattatctgatagtgttagtgattcaacatcagactcaacaagt 
gcgagtacatctggttcgatgagtgtgtctatatcgttaagtgattcgacaagtacatca 
acatcggctagtgaagtaatgagcgcaagcatatctgattcacaaagtatgtcagaatct 
gtaaatgattcagaaagtgtaagtgaatctaattctgaaagtgactctaaatcgatgagt 
ggctcaacaagtgtcagtgattctggctcattgagcgtctcaacgtcattaagaaaatca 
gaaagtgtaagcgagtcaagttcattgagttgctcacaatcgatgagcgattcagtaagc 
acaagcgattcgtcatcattaagtgtatcgacgtcactaagaagttcagaaagcgtgagt 
gaatctgattcattaagtgattcaaaatcaacaagtggttcgacttcaacaagtacatct 
ggttcattgagtacctcaacatcattaagtggttcagaaagcgtaagcgagtctacctcg 
ctaagtgattcaatatcaatgagtgattctactagtacaagtgactccgactcattaagt 
ggatcaatatctttaagtggttccacaagtcttagcacttcggattcattaagtgattca 
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aaatcattgagtagctcgcaaagtatgagtggatcagaatcaacgtcaacaagtgtgagc 
gattcgcagtcaagctcaacaagtaatagtcaatttgactctatgagcatcagtgcatca 
gaaagcgactcaatgtctacaagtgattcgtctagcatcagtggatcaaattcaacgagt 
acatcactttcaacatctgactcaatgagcggaagcgtatcagtttcaacatcgacaagt 
t taag tgac t caata tcaggt tcaacaagtg taag tgac tcgagc tcaacaagcaca tc t 
acatcattaagtgattcaatgtcacaaagccagtcaacaagtacaagtgcatctggttcc 
ttaagtacatcgatatcaacatcaatgtcaatgagtgctagtacatcgtcatcacaaagc 
acatcggtgtcgacatcattatcaacatcagacagtatcagtgattctacttcaataagt 
atcagtggttcacaaagtacagtagaatcagaatctacaagtgattcaacttctatcagt 
gactcagaatcattgagtacatcagattcagactcgacatcgacaagtacatcggactca 
acaagtggttcaacttcaacaagcatatctgaatcattaagtacgtctggttcaggttca 
acgagcgtatctgactcaacatcaatgagtgaatctaattcatcgagtgtttcaatgtca 
caagacaaatccgactcaacatcaattagtgactcagaatcagtgtcaacaagcacatca 
acgtcattgagcacatccgattcgacaagcacatccgaatcactgagtacatctatgtct 
ggttcacaaagcatttctgactcaacatcaacaagtatgtccggctcaacaagtacatct 
gaatctaactcaatgcatccgtcagactcaatgagtatgcatcatactcacagcacgagc 
acatctcgcttatcaagtgaagcaacaacgagcacgagtgaatctcagtctacattaagt 
gcaacatctgaagtgactaaacataatggcacaccagcacaaagtgaaaaaagattgcca 
gatacaggtgactcaataaaacaaaatggattactaggtggcgttatgacattattagtt 
ggtttaggtttaatgaagagaaagaaaaagaaagatgaaaatgatcaagatgattctcaa 
gca _______ 
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10. 



atgcctaaaaataaaattttaatttatttgctatcaactacgctcgtattacctacttta 

gtttcacctaccgcttatgctgatacaccfccaaaaagatactacagctaagacaacatct 

catgattcaaaaaaatctaatgacgatgaaacttctaaggatactacaagtaaagatatt 

gataaagcagacaaaaataatacaagtaaccaagacaataacgacaaaaaatttaaaact 

atagacgacagcacttcagactctaacaatatcattgattttatttataagaatttacca 

caaaccaatataaaccaattgctaaccaaaaataaatacgatgataattactcattaaca 

actttaatccaaaacttattcaatttaaattcggatatttctgattacgaacaacctcgt 

aatggcgaaaagtcaacaaatgattcgaataaaaacagtgacaatagcatcaaaaatgac 

actgatacgcaatcatctaaacaagataaagcagacaatcaaaaagcacctaaatcaaac 

aatacaaaaccaagtacatctaataagcaaccaaattcgccaaagccaacacaacctaat 

caatcaaatagtcaaccagcaagtgacgataaagcaaatcaaaaatcttcatcgaaagat 

aatcaatcaatgtcagattcggctttagactctattttggatcaatacagtgaagatgca 

aagaaaacacaaaaagattatgcatctcaatctaaaaaagacaaaaatgaaaaatctaat 

acaaagaatccacagttaccaacacaagatgaattgaaacataaatctaaacctgctcaa 

tcattcaataacgatgttaatcaaaaggatacacgtgcaacatcattattcgaaacagat 

cctagtatatctaacaatgatgatagcggacaatttaacgttgttgactcaaaagataca 

cgtcaatttgtcaaatcaattgctaaagatgcacatcgcattggtcaagataacgatatt 

tatgcgtctgtcatgattgcccaagcaatcttagaatctgactcaggtcgtagtgcttta 

gctaagtcaccaaaccataatttattcggtatcaaaggtgcttttgaagggaattctgtt 

ccttttaacacattagaagctgatggtaatcaattgtatagtattaatgctggattccga 

aaatatccaagcacgaaagaatcactaaaagattactctgaccttattaaaaatggtatt 

gatggcaatcgaacaatttataaaccaacatggaaatcggaagccgattcttataaagat 

gcaacatcacacttatctaaaacatatgctacagatccaaactatgctaagaaattaaac 

agtattattaaacactatcaattaactcagtttgacgatgaacgcatgccagatttagat 

aaatatgaacgttctatcaaggattatgatgattcatcagatgaattcaaacctttccgt 

gaggtatctgatagtatgccatatccacatggccaatgtacttggtacgtatataaccgt 

atgaaacaatttggtacatctatctcaggtgatttaggtgatgcacataattggaataat 

cgagctcaataccgtgattatcaagtaagtcatacaccaaaacgtcatgctgctgttgta 

tttgaggctggacaatttggtgcagatcaacattacggtcatgtagcatttgttgaaaaa 

gttaacagtgatggttctatcgttatttcagaatccaatgttaaaggattaggtatcatt 

tctcatagaactatcaacgcagctgccgctgaagaattatcatatatta caggtaaa 

gtgaggaaattttcaagatatgcatttacaagtatggcagcattaaccttgttgagcact 

ttatcaccagcagcattagcgattgattcaaaaaataaaccagctaattctgatattaaa 

tttgaggtgactcaaaagagtgatgcggtcaaagcattaaaagaattgcctaaatccgaa 

aatgtaaaaaatatttatcaagattacgctgttactgatgtaaaaactgataaaaaagga 

tttacgcattatacattgcaaccgagtgttgatggtgttcatgcacctgacaaagaagtg 

aaagtacacgcagacaaatcaggaaaagtcgttttaatcaatggggatactgatgcgaag 

aaagtaaagccaacgaataaagtgacattaagtaaagatgacgcagccgacaaagcattt 

aaagcagttaagattgataagaataaagcgaaaaatcttaaagataaagtcattaaagaa 

aacaaagttgaaatcgatggtgacagtaataaatacgtttataatgttgagttaattaca 

gtgacaccagaaatttcacattggaaagttaaaattgatgctcaaactggcgaaatttta 

gaaaaaatgaacttagttaaagaagctgcagaaactggtaaaggaaaaggtgtacttggc 

gatacaaaagatatcaatatcaatagtattgacggtggatttagcctagaagatttaacg 

catcaaggtaaattatcagcatttagctttaatgatcaaacaggtcaagcaacattgatt 

actaatgaagatgaaaacttcgtaaaagatgagcaacgtgctggcgtagatgcaaattat 

tacgctaaacaaacatatgattattacaaagacacatttggtcgtgaatcatatgacaac 

caaggtagtccaattgtttcattaacgcatgttaataactacggtggtcaagataacaga 

aataatgccgcatggatcggtgacaaaatgatctatggtgatggtgatggtcgcacattc 

acaagtttatcgggtgcaaatgacgtagtagcacacgaattaacacacggtgtgacacaa 

gagacagcgaacttagaatataaggaccagtcaggcgctctaaatgaaagcttttcagat 

gtttttggatactttgtagatgacgaggatttcttaatgggtgaagatgtctacacacct 

ggaaaagagggagacgctttacgcagcatgtcaaacccagaacaatttggtcaaccagct 

catatgaaagactatgtattcactgaaaaagataatggtggcgtacatacgaattctgga 

attccaaataaagcagcttataacgtgattcaagcaatagggaaatctaaatcagaacaa 

atttactaccgagcattaacggaatacttaacaagtaattcaaacttcaaagattgtaaa 

gatgcattataccaagcggctaaagatttatatgacgagcaaacagctgaacaggtgtat 

gaagca tggaa tgaag t aggcg tggag _ 
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11. 


ttgaaaaaaagaattgattatttgtcgaataagcagaataagtattcgattagacgtttt 
acagtaggtaccacatcagtaatagtaggggcaactatactatttgggataggcaatcat 
caagcacaagc tt cagaacaa tcgaacga tacaacgcaa tctt cgaaaaa taatgcaag t 
gcagattccgaaaaaaacaatatgatagaaacacctcaattaaatacaacggctaatgat 
acatctgatattagtgcaaacacaaacagtgcgaatgtagatagcacaacaaaaccaatg 
tctacacaaacgagcaataccactacaacagagccagcttcaacaaatgaaacacctcaa 
ccgacggcaattaaaaatcaagcaactgctgcaaaaatgcaagatcaaactgttcctcaa 
gaagcaaattctcaagtagataataaaacaacgaatgatgctaatagcatagcaacaaac 
agtgagcttaaaaattctcaaacattagatttaccacaatcatcaccacaaacgatttcc 
aatgcgcaaggaactagtaaaccaagtgttagaacgagagctgtacgtagtttagctgtt 
gctgaaccggtagtaaatgctgctgatgctaaaggtacaaatgtaaatgataaagttacg 
gcaagtaatttcaagttagaaaagactacatttgaccctaatcaaagtggtaacacattt 
atggcggcaaattttacagtgacagataaagtgaaatcaggggattattttacagcgaag 
ttaccagatagtttaactggtaatggagacgtggattattctaattcaaataatacgatg 
ccaattgcagacattaaaagtacgaatggcgatgttgtagctaaagcaacatatgatatc 
ttgactaagacgtatacatttgtctttacagattatgtaaataataaagaaaatattaac 
ggacaattttcattacctttatttacagaccgagcaaaggcacctaaatcaggaacatat 
gatgcgaatattaatattgcggatgaaatgtttaataataaaattacttataactatagt 
tcgccaattgcaggaattgataaaccaaatggcgcgaacatttcttctcaaattattggt 
gtagatacagcttcaggtcaaaacacatacaagcaaacagtatttgttaaccctaagcaa 
cgagttttaggtaatacgtgggtgtatattaaaggctaccaagataaaatcgaagaaagt 
agcgg t aaag t aag tgc t acaga tacaaaac tgagaa 1 1 1 1 1 gaag tgaa tga t ac a t c t 
aaattatcagatagctactatgcagatccaaatgactctaaccttaaagaagtaacagac 
caatttaaaaatagaatctattatgagcatccaaatgtagctagtattaaatttggtgat 
attactaaaacatatgtagtattagtagaagggcattacgacaatacaggtaagaactta 
aaaactcaggttattcaagaaaatgttgatcctgtaacaaatagagactacagtattttc 
ggttggaataatgagaatgttgtacgttatggtggtggaagtgctgatggtgattcagca 
gtaaatccgaaagacccaactccagggccgccggttgacccagaaccaagtccagaccca 
gaaccagaaccaacgccagatccagaaccaagtccagacccagaaccggaaccaagccca 
gacccggatccggattcggattcagacagtgactcaggctcagacagcgactcaggttca 
gatagcgactcagaatcagatagcgattcggattcagacagtgattcagattcagacagc 
gac t cagaa t caga t agcga t tcaga at caga tagcgact caga t tcaga tagcga t tea 
gattcagatagcgattcagattcagatagcgattcggattcagacagtgattcagattca 
gaeagegae t c agaa tcaga tagegae t cagaa tcaga tag tgag tcaga 1 1 cagacag t 
gaeteggae tcagacagtga t tcagac teagatagegat tcagac tcaga tagegattea 
gattcagacagcgac tcaga ttcagacagcgac tcagac tcaga tagcgact cagac tea 
gacagcgactcagattcagatagcgattcagactcagacagcgactcagactcagacagc 
gactcagactcagatagcgactcagattcagatagcgattcagactcagacagcgactca 
gattcagatagcgattcggactcagacagcgattcagattcagacagcgactcagactcg 
ga tagcga t tcaga t tcaga tagcga t tcgga t tcagacagtga ttcaga t tcagacagc 
gac tcagactcggatagcgac tcagac tcagacagcgat tcagactcagatagcgactca 
gac tcgga tagegacteggat tcaga t agcgac tcagac tcaga tag tgactccgat tea 
agagttacaccaccaaataatgaacagaaagcaccatcaaatcctaaaggtgaagtaaac 
cattctaataaggtatcaaaacaacacaaaactgatgctttaccagaaacaggagataag 
agcgaaaacacaaatgcaactttatttggtgcaatgatggcattattaggatcattacta 
t tg 1 1 1 agaaaaegcaagcaaga tea ta aagaaaaagcg 


12. 


atgaaaaagacaattatggcatcatcattagcagtggcattaggtgtaacaggttacgca 
gcaggtacaggaca tcaagcacacgc tgc tgaagtaaacg t tgatcaagcacac 1 1 agt t 
gacttagcgcataatcaccaagatcaattaaatgcagctccaatcaaagatggtgcatat 
gacatccactttgtaaaagatggtttccaatataacttcacttcaaatggtactacatgg 
tcatggagctatgaagcagctaatggtcaaactgctggtttctcaaacgttgcaggtgca 
gactacactacttcatacaaccaaggttcaaatgtacaatcagtaagctacaatgcacaa 
tcaagtaactcaaacgttgaagctgtttcagctccaacttaccataactacagcacttca 
actacttcaagttcagtgagattaagcaatggtaatactgcaggtgctactggttcatca 
gcagctcaaatcatggctcaacgtactggtgtttcagcttctacatgggctgcaatcatc 
gctcgtgaatcaaatggtcaagtaaatgcttacaacccatcaggtgcttcaggtttattc 
caaactatgccaggttggggtccaacaaacactgttgaccaacaaatcaacgcagctgtt 
aaagcatacaaagcacaaggtttaggtgcttggggattc 


13. 


ttgggaggatatttaattatgaaaaaaatcgttacagctacaatcgctacagcaggactt 
gccactatcgcatt tgeaggae a tga tgcacaagccgcagaacaaaa t aacaa t gga tat 
aattctaatgacgctcaatcatacagctatacgtatacaattgatgcacaaggtaattat 
cattacacttggacaggaaattggaatccaagtcaattaacgcaaaacaacacatactac 
tacaacaactacaatacttatagttataacaatgcatcttacaataactactataatcat 
tcatatcaatacaataactatacaaacaatagtcaaacagcaacaaataactattatact 
gg tgg 1 1 cagg tgc aag t ta t agcac aacaag t aa t aa tg 1 1 ca tg t gac t acaac tgea 
gcgccatcttcaaatggtcgttcaatttctaatggttatgcatcaggaagtaacttatat 
acttcaggacaatgtacttattatgtatttgatcgtgttggtgggaaaattggttcaaca 
tggggtaacgcaagtaattgggctaacgcagctgcatcatctggctatacagtgaacaat 
acaccaaaagttggtgctatcatgcaaacaacacaaggctattacggtcatgttgcttac 
gttgaaggcgttaacagcaacggttctgttcgtgtttcagaaatgaactatggacatggt 
gctggtgtggttacgtctcgtacaatttcagcaaaccaagcaggttcatataatttcatt 
cat 



WO 02/059148 



PCT7EP02/00546 



- 8 - 



14. 


atggctaatacgaaaaaaacaacattagatatcactggtatgacttgtgccgcatgttca 
latcatatcgaaaagaaacbgaataaacttgatgacgttaatgcccaagtgaatttaac^ 
f^^^Aacaactottgagtataaccctgatcaacatgatgtccaagaatttattaat 

hsHaaaatoCTttcgttggctaaatggctcaacaacgcaaccgcatttatactttgaaaca 
agcScgtectaatta^ 

raScaaccaatgcgcttggcgaattattaagtttacaagctaaagaagcacgcatttta 
aaaaataataatgafgt^ 

glcgaSctltgtta^ 

KtSttcaacgatgaacaaaa 

gaclccgcgftggclaatattattaaagttgtcg^^^ 

l?tcaa?gattlgcagatattatttctggttatttcgttcctatcgtt^ 

r^ttaacatttatcgtgtggattactttogttacaccaggtacatttgaacctg 

gt?gcg1£ta^^ 

Icttctattatggtaggtactggtcgcgctgctgaaaatggtattttatttaaagg^ 
gaagtaacta"g£caWacfa?a^ 

gatlttagcttgcctaagcatatttctgatgatttaacacattatgaacgagatggtaaa 
Ictgctatgctcattgctgttaattattcattaactggtatcatcgcagtggcagatact 
glclaagatcatgcclaagatgctataaaacaattgcatgatatgggcattgaagttgcc 

ttagctgcattgggcttacttgcgccatgggttgctggtgctgcaatggcactaagttca 
gt2gtg??gt5l?aaacgcacttagattgaaaaagatgcgattagaaccacgccgtaaa 


15. 


"atatttgattcaattagagagactatagattatgccgtagaaaataatatgtcatttgcg 

caaatgaaacaaaatttagatgtcatgcgagacgcagtaatcaaagggacgacaggcgat 
ggggttgaaagtgtaacgggctacactggtcatgatgctgctaaactacgtgattataat 

glafcaLtca^^ 

Icaaatgaagtcaatgctgcgatgggtattatttgtgcaa^ 
aCT^accattcccqgtgcactttttaaattagaaaaaacacatgatttaacagaagagcaa 

ltglttgatttct?attcacttcagcattgtttgggcg 
gtlgctggtgcaacaggtggctgccaagctgaagttgg^ 
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16. 




gaatacttgggtaataatgaagacatagcgaagagtgtatatgcaaatacgacagatact 
tctaaatttaaagaagtcacaagtaatatgagtgggaatttgaatttacaaaataatgga 
agctattcattgaatatagaaaatctagataaaacttatgttgttcactatgatggagag 
tatttaaatggtactgatgaagttgattttagaacacaaatggtaggacatccagagcaa 
ctttataagtattattatgatagaggatataccttaacttgggataatggtttagtttta 
tacagtaataaagcgaacggaaatgggaaaaatggtccgattattcaaaataataaattt 
gaatataaagaagatacaattaaagaaactcttacaggtcaatatgataagaatttagta 
actactgttgaagaggaatatgattcatcaactcttgacattgattaccacacagctata 
gatggtggaggtggatatgttgatggatacattgaaacaatagaagaaacggattcatca 
gctattgatatcgattaccatactgctgtggatagcgaagcaggtcacgttggaggatac 
actgagtcctctgaggaatcaaatccaattgactttgaagaatctacacatgaaaattca 
aaacatcacgctgatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggtt 
actactgagtctaacttagttgaatttgacgaagagtctacaaaaggtattgtaactggc 
gcagtgagcgatcatacaacagttgaagatacgaaagaatatacaactgaaagtaatctg 
attgaattagtggatgaattacctgaagagcatggtcaagcacaaggaccagtcgaggaa 
attactgaaaacaatcatcatatttctcattctggtttaggaactgaaaatggtcacggg 
aa t tatgacgtgat tgaagaaatcgaagaaaa tagccacgt tgata t taagagtgaatta 
ggttatgaaggtggccaaaatagcggtaaccagtcattcgaggaagacacagaagaagac 
aaacctaaatatgaacaaggtggcaatatcgtagatatcgattttgatagtgtacctcaa 
attcatggtcaaaataaaggtaatcagtcattcgaggaagatacagaaaaagacaaacct 
aagtatgaacatggcggtaacatcattgatatcgacttcgacagtgtgccacatattcac 
ggattcaataagcacactgaaattattgaagaagatacaaataaagataaaccaagttat 
caattcggtggacacaatagtgttgactttgaagaagatacacttccaaaagtaagcggc 
caaaatgaaggtcaacaaacgattgaagaagatacaacacctccaatcgtgccaccaacg 
ccaccgacaccagaagtaccaagtgagccggaaacaccaacgccaccaacaccagaagta 
ccaagtgagccggaaacaccaacaccaccgacaccagaagtgccgagtgagccagaaact 
ccaacaccgccaacaccagaggtaccagctgaacctggtaaaccagtaccacctgccaaa 
gaagaacctaaaaagccttctaaaccagtggaacaaggtaaagtagtaacacctgttatt 
gaaatcaatgaaaaggttaaagcagtggcaccaactaaaaaaccacaatctaagaaatct 
gaactacctgaaacaggtggagaagaatcaacaaacaaaggtatgttgttcggcggatta 
ttcagcattctaggtttagcattattacgcagaaataaaaagaatcacaaagca 



WO 02/059148 



PCT/EP02/00546 



- 10 - 



17. 




gtaactggtcaagtaactaaaggaaataaaccaggggttaataatccaacagttaaggta 
tataaacacattggttcagacgatttagctgaaagcgtatatgcaaagcttgatgatgtc 
agcaaatttgaagatgtgactgataatatgagtttagattttgatactaatggtggttat 
tctttaaactttaataatttagaccaaagtaaaaattatgtaataaaatatgaagggtat 
tatgattcaaatgctagcaacttagaatttcaaacacacctttttggatattataactat 
tattatacaagtaatttaacttggaaaaatggcgttgcattttactctaataacgctcaa 
ggcgacggcaaagataaactaaaggaacctattatagaacatagtactcctatcgaactt 
gaatttaaatcagagccgccagtggagaagcatgaattgactggtacaatcgaagaaagt 
aatgattctaagccaattgattttgaatatcatacagctgttgaaggtgcagaaggtcat 
gcagaaggtaccattgaaactgaagaagattctattcatgtagactttgaagaatcgaca 
catgaaaattcaaaacatcatgctgatgttgttgaatatgaagaagatacaaacccaggt 
ggtggtcaggttactactgagtctaacctagttgaatttgacgaagattctacaaaaggt 
attgtaactggtgctgttagcgatcatacaacaattgaagatacgaaagaatatacgact 
gaaagtaatctgattgaactagtagatgaactacctgaagaacatggtcaagcgcaagga 
ccaatcgaggaaattactgaaaacaatcatcatatttctcattctggtttaggaactgaa 
aatggtcacggtaattatggcgtgattgaagaaatcgaagaaaatagccacgtggatatt 
aagagtgaattaggttacgaaggtggccaaaatagcggtaatcagtcatttgaggaagac 
acagaagaagataaaccgaaatatgaacaaggtggcaatatcgtagatatcgatttcgat 
agtgtacctcaaattcatggtcaaaataatggtaaccaatcattcgaagaagatacagag 
aaagacaaacctaagtatgaacaaggtggtaatatcattgatatcgacttcgacagtgtg 
ccacatattcacggattcaataagcacactgaaattattgaagaagatacaaataaagat 
aaaccaaattatcaattcggtggacacaatagtgttgactttgaagaagatacacttcca 
caagtaagtggtcataatgaaggtcaacaaacgattgaagaagatacaacacctccaatc 
gtgccaccaacgccaccgacaccagaagtaccaagcgagccggaaacaccaacaccaccg 
acaccagaagtaccaagcgagccggaaacaccaacaccgccaacgccagaggtaccaact 
gaacctggtaaaccaataccacctgctaaagaagaacctaaaaaaccttctaaaccagtg 
gaacaaggtaaagtagtaacacctgttattgaaatcaatgaaaaggttaaagcagtggta 
ccaactaaaaaagcacaatctaagaaatctgaactacctgaaacaggtggagaagaatca 
acaaacaacggcatgttgttcggcggattatttagcattttaggtttagcgttattacgc 
agaaa taaaaagaa t cacaa age a 
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agtgttgatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaat 
gttggtaatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagatttt 
agtaaggatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggt 
gctgatggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggt 
ggaatccttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatac 
atttatacaagttccatggacaaaactgaaaagcaagctggacaaggttatagaggatac 
ggagcttttgtgaaaaatgacagttctggtaattcacaaatggttggagaaaatattgat 
aaatcaaaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaag 
tttcatgggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatg 
agagcagaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaa 
aatcaggcatataatttcttaattacatctagtcaaagatggggccttaatcaagggata 
aatgcaaatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaa 
gcgccaaaaacaataacagaattagaaaaaaaagttgaagagattccattcaagaaagaa 
cgtaaatttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaa 
gg t gagaagacaa taacgacaccaacac taaaaaa tcca t taac tggag taa t ta t tagt 
aaaggtgaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacgga 
cctgaaacaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagag 
aaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttaga 
ccgccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaa 
gaagarattccattcragaaagaacgtaaatttaatccggatttagcaccagggacagaa 
aaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaat 
ccat taac tggagaaat tat tag taaaggtgaatcgaaagaagaaatcacaaaagatccg 
attaatgaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaattt 
gatccgaagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaat 
ccagaaacaggagacgtag t tagaccaccgg tcga tagcg taacaaaa ta tggacc tgta 
aaaggagactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaat 
cctgatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagaca 
ataacgacgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcg 
aaagaagaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgata 
acaccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagtt 
ccaggtaaaccaggaattaagaatccagaaacaggagatgtagttagaccaccggtcgat 
agcgtaacaaaata tggacc tgtaaaaggagac tcga ttgtagaaaaagaagaaat tcca 
ttcgagaaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaaga 
gaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactgga 
gaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccagttaatgaatta 
acagaattcggtggcgagaaaataccgcaaggtcataaagatatctttgatccaaactta 
ccaacagatcaaacggaaaaagtaccaggtaaaccaggaatcaagaatccagacacagga 
aaagtgatcgaagagccagtggatgatgtgattaaacacggaccaaaaacgggtacacca 
gaaacaaaaacagtagagataccgtttgaaacaaaacgtgagtttaatccaaaattacaa 
cctggtgaagagcgagtgaaacaagaaggacaaccaggaagtaagacaatcacaacacca 
atcacagtgaacccattaacaggtgaaaaagttggcgagggtcaaccaacagaagagatc 
acaaaacaaccagtagataagattgtagagttcggtggagagaaaccaaaagatccaaaa 
ggacctgaaaacccagagaagccgagcagaccaactcatccaagtggcccagtaaatcct 
aacaatccaggattatcgaaagacagagcaaaaccaaatggcccagttcattcaatggat 
aaaaatgataaagt taaaaaa tctaaaattgctaaagaatcagtagc taa tcaagagaaa 
aaacgagcagaattaccaaaaacaggtttagaaagcacgcaaaaaggtttgatctttagt 

agtataattggaattgctggattaatgttattggctcgtagaagaaagaat 

atgaaaaataaatatatctcgaagttgctagttggggcagcaacaattacgttagctaca 
a t ga 1 1 tc aaa tggggaagcaaaagcgag tgaaaacacgcaacaaac t tc aac taagcac 
caaacaactcaaaacaactacgtaacagatcaacaaaaagctttttatcaagtattacat 
ctaaaaggtatcacagaagaacaacgtaaccaatacatcaaaacattacgcgaacaccca 
gaacgtgcacaagaagtattctctgaatcacttaaagacagcaagaacccagaccgacgt 
gttgcacaacaaaacgctttttacaatgttcttaaaaatgataacttaactgaacaagaa 
aaaaataattacattgcacaaattaaagaaaaccctgatagaagccaacaagtttgggta 
gaatcagtacaatcttctaaagctaaagaacgtcaaaatattgaaaatgcggataaagca 
attaaagatttccaagataacaaagcaccacacgataaatcagcagcatatgaagctaac 
tcaaaattacctaaagatttacgtgataaaaacaaccgctttgtagaaaaagtttcaatt 
gaaaaagcaatcgttcgtcatgatgagcgtgtgaaatcagcaaatgatgcaatctcaaaa 
ttaaatgaaaaagattcaattgaaaacagacgtttagcacaacgtgaagttaacaaagca 
cctatggatgtaaaagagcatttacagaaacaattagacgcattagttgctcaaaaagat 
gctgaaaagaaagtggcgccaaaagttgaggctcctcaaattcaatcaccacaaattgaa 
aaacctaaagtagaatcaccaaaagttgaagtccctcaaattcaatcaccaaaagttgag 
gttcctcaatctaaattattaggttactaccaatcattaaaagattcatttaactatggt 
tacaagtatttaacagatacttataaaagctataaagaaaaatatgatacagcaaagtac 
tactataatacgtactataaatacaaaggtgcgattgatcaaacagtattaacagtacta 
ggtagtggttctaaatcttacatccaaccattgaaagttgatgataaaaacggctactta 
gctaaatcatatgcacaagtaagaaactatgtaactgagtcaatcaatactggtaaagta 
ttatatactttctaccaaaacccaacattagtaaaaacagctattaaagctcaagaaact 
gcatcatcaatcaaaaatacattaagtaatttattatcattctggaaa 
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20. 


atggccgtattttcaaaagagaaaaagagaggatgtatcgttgtgatagaaacatttaaa 

gcgtttgtaattgataaagatgagagtggtaaagtgacaccaactttcaaacaattatcg 

cctactgatttacctaaaggagatgtgctgattaaagtacattactctggtataa^ 

aaagatgctttagcgactcaagaccataatgcagtcgtaaaatcgtatcctatgattcca 

ggaltagatttagctggaacaattgttgaatccgaa^ 

caagtaattgtaacgagttatgacctaggtgtcagccattatggcggccctagtgaauttu 
gcgcgtgtaaaatcagaatggattatcaagcttcctgatactttaacattagaagaatca 
atgatatatggcacagctggttatactgccggtttagcaattgaaagacttgaaaaagtt 
ggaatgaatattgaagatggtcctgtactcgttcgcggtgcttcaggtggtgtcggtact 
ttagcagtactcatgcttaatgaacttggttataaagttatcgcaagtacaggtaaacaa 
gatgttagcgatcaattacttgaacttggtgccaaagaagttatcgatcgacttcctgtt 
gaagatgatcataaaaagccactcgcatcatcaacttggcaagcttgtgtagaccctgtt 
ggtggcgaaggtattaattatgttacaaagcgtttaaatcatagtgggtcaattgcagtt 
attggtatgactgccggtaatacttatactaattctgtattccctcacattttaagaggt 

. * „^♦.K♦-^artl^aa^^fT»r•^r•frrf^a^t"^aotactataaaattaaqacagcgcgtttgg 
gtaaacatcccaggaaccgacct.yy Lotuuautyi- Lauycmuv. ww-ai**-^ » ».*. 
cgtcgtctcgcaaaagatttaatgcctgaaaatttacatgagatcaagcaagttattaca 
tttgatgaacttccagaacaacttaacaaagtaattaaacatgaaaataaagggcgcatt 

gttatcgatttcggtgtagataaa 


21. 


atgaaaaaattagtaacagcaactacgttaacagcaggaatcggcacagcattagtaggt 
caagcatatcatgcagatgctgctgaaaattatacaaattacaacaactataactacaac 
accactcaaactacaacgactacgacaactacgacaactacatcatcaatttcacattct 
ggtaacttatacactgcaggacaatgtacttggtatgtatatgataaagttggcggagaa 
atcggttctacttggggaaatgctaataattgggctgctgctgcacaaggtgctggattc 
acagtaaatcatacaccttctaaaggcgctatcctacaatcttctgaaggaccatttggt 
cacgttgcatatgtagaaagtgtaaacagtgatggttcagttacaatttcagaaatgaat 
tatagtggcggacctttctcagtaagttctagaactatttctgcaagtgaagcaggtaac 

tacaactacatccatatt 


22. 


atgaagaaaatcgctacagctactatcgcaactgcaggattcgctacaatcgcaattgca 
tcaggaaatcaagctcatgcttctgagcaagataactacggttataatccaaacgaccca 
acatcatatagctatacttacactattgatgcacaaggtaactaccattacacatggaaa 
ggtaactggcatccaagtcaattaaaccaagataatggctactacagctattactactac 
aatggttacaataactataacaattacaacaacggttatagctacaataactacagccgt 
tacaacaactactcaaataataatcaatcatataactacaataactataatagttacaac 
acaaacagctaccgtactggtggtttaggtgcaagctacagcacttcaagcaacaatgtt 
caagtaactacaactatggctccatcatcaaatggccgttcaatctcaagtggttatact 
tcaggacgtaacttatacacttctggtcaatgtacatactacgtatttgatcgtgtaggt 
ggtaaaatcggttcaacttggggcaatgcaagtaactgggctaacgcagctgcaagagct 
ggttacacagtgaacaatacaccaaaagctggtgcaattatgcaaacaactcaaggtgca 
tacggtcacgttgcatacgttgaaagtgttaacagcaatggt'tcagtaagagtttcagaa 
atgaactatggttatggcccaggtgttgtaacttcacgtacaatctcagctagccaagct 

gctggttataacttcattcac _ 






?■> 


atgtcaatgacatatagaataaagaaatggcaaaaattatccaccattacgttattaatg 
gctggtgtgattactttgaatggtggtgaattcagaagtgttgataaacatcaaatcgct 
gtggctgatacgaatgttcaaacgccagattatgaaaaattgaggaacacatggctggac 
gttaactatggttatgataagtatgatgagaataatccagatatgaagaagaagtttgat 
gctacagagaaagaggcgacgaatttactcaaggaaatgaaaactgaaagtggtaggaaa 
tac t tgtgg tcaggagcggaaaccc t tgaaac taat tc t tc tcatatgac t cgtacc tat 
cgtaatattgagaaaatcgcagaagcgatgaggaatcctaaaaccactttaaatactgac 
gaaaataagaagaaagtgaaagatgcccttgagtggctgcataaaaatgcatatggaaaa 
gaaccagataaaaaagtaaaagaattaagtgagaattttactaaaacaactggcaagaat 
accaacttaaattggtgggattatgaaattggaacacctaaatcattaacaaatacgctt 
atattgctgaatgatcaattttcaaatgaagaaaagaaaaaattcactgcccctattaaa 
actttcgccccagatagtgacaaaatattatcttctgtaggaaaagctgaacttgctaaa 
ggcggaaatctagtagacatttctaaggtgaaacttttagaatgtattatcgaagaagat 
aaagatatgatgaaaaagtctatagattcatttaataaagtcttcactwacgttcaagat 
tctgccactggtaaagaacgtaatggattttataaagatggctcttacattgatcatcaa 
gacgttccatacactggtgcttatggcgttgtactcttagaggggatttctcaaatgatg 
ccgatgataaaagaaacaccttttaatgataaaacccaaaatgatacaaccttaaagtca 
tggattgacgacggatttatgccactcatttataaaggtgaaatgatggatttatcacga 
ggtagagctatcagtcgtgaaaatgaaaccagtcactcagcatctgcaacagtaatgaaa 
tcattgttgagattaagtgatgccatggatgattcaacaaaagctaagtataaaaagatt 
gtcaaatcttcagtagagtcagattcaagttataaacaaaatgattatttaaattcatat 
tcggacatagataaaatgaagtctttaatgacagataacagtatttctaaaaacggatta 
acacaacaacttaaaatatataatgacatggatcgtgtcacctatcataacaaagactta 
gactttgcatttggtttaagtatgacgtcgaaaaacgtagcacgctatgaaagtatcaac 
ggagagaatttaaaaggttggcacactggtgctggaatgtcttatttatataacagcgat 
gtcaaacactatcatgataacttctgggtgacagccgatatgaaacgtttatcaggtaca 
acaactttagacaatgaaatattaaaagatacggatgataaaaagtcgagtaaaactttt 
gttggcggaacaaaagttgatgaccaacatgctagtatcggaatggattttgaaaatcag 
gacaaaactttaactgccaaaaaatcatatttcatattaaacgataaaattgtcttctta 
ggaactggcattaaaagtactgattcatcaaagaatccagttacaacgattgaaaatcgc 
aaagcgaatgggtatacgttatatacagacgataaacaaacaaccaattctgataatcag 
gaaaacaattcagtctttttagagtccacagataccaaaaagaacatcggttatcatttt 
1 1 a aacaaaccgaaaa t aac tg taaaaaaagaaag tea t ac t gg taag tgga aagaaa t a 
aataaaagtcaaaaggatacacaaaaaactgatgagtattatgaagtaactcaaaagcat 
tctaattctgacaataaatatggatatgtgttgtatccaggcttatctaaagatgtcttt 
aagacaaaaaaagatgaagtaactgtcgttaagcaagaagatgacttccacgttgtgaaa 
gataatgaatcggtttgggctggtgttaattatagtaatagcactcaaacttttgacatt 
aacaacactaaagtcgaagttaaagccaaaggtatgtttatacttaaaaagaaagatgat 
aacacttatgaatgtagcttctataatcctgaatctacaaattccgcttcagatattgaa 
tctaaaatttcaatgaccggttactctattacaaacaaaaatacgtcgacttctaatgaa 

tccggcgtgcactfctgaattaactaaa : 












24. 


gtgaatgatttgaagcaatttctatatattgcgttagtatgtggtgtgatagcaggtctt 
ggtgctttcttacatataccgcagtatccgagcatgacaattccacgtatagtagctatt 
ttaggaattatcagtgctatgttgacttttaaagacaagcaaatcagcgcctcattaaag 

tttagcgcattgttaattaatgtgctaccattatgcggtacctttgtagcttcaaar^ . 1 
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25. 


gtgtctcgtgaaatgtcatatcattggtttaagaaaatgttactttcaacaagtatttta 
attttaagtagtagtagtttagggcttgcaacgcacacagttgaagcaaaggataactta 
aatggagaaaaaccaactactaatttgaatcataatataacttcaccatcagtaaatagt 
gaaatgaataataatgagactgggacacctcacgaatcaaatcaaacgggtaatgaagga 
acaggttcgaatagtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaac 
aaccaaaacccaagtacagattcaaaaccagacccaaataaccaaaacccaagtccgaat 
cctaaaccagatccagataacccgaaaccaaaaccggatccaaaaccagacccagataaa 
ccaaagccaaatccggatccaaaaccagatccagataacccgaaaccaaatccagatcca 
aaaccagacccagataaaccaaagccaaatccggatccaaaaccagatccagataaacca 
aagccaaatccgaatccaaaaccagaccctaataagccaaatcctaacccgtcaccagat 
cccgatcaacctggggattccaatcattctggtggctcgaaaaatggggggacatggaac 
ccaaatgcttcagatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaac 
tcacaaaatcctactggtaatgattttgtatcccaacgatttttagccttggcaaatggg 
gcttacaagtataatccgtatattttaaatcaaattaataagttgggcaaagattatgga 
gaagttactgatgaagacatttataatattattcgaaaacaaaatttcagcggaaatgca 
tatttaaatggattacaacagcaatcgaattactttagattccaatatttcaatccattg 
aaatcagaaaggtactatcgtaatttagatgaacaagtactcgcattaattactggtgaa 
attggatcaatgccagatttgaaaaagcccgaagataagccggattcaaaacaacgctca 
tttgaaccgcatgaaaaagacgattttacagtagttaaaaaacaagaagataataagaaa 
agtgcgtcaactgcatatagtaaaagttggctagcaattgtatgttctatgatggtggta 
ttttcaatcatgctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatca 

cagcgacga _ 




26. 


atgaaaaataaaaaacgtgttttaatagcgtcatcattatcatgtgcaattttattgtta 
tcagcagcaacgactcaagcaaattcagctcataaagactctcaagaccaaaataagaaa 
gaacatgttgataagtctcaacaaaaagacaaacgtaatgttactaataaagataaaaat 
tcaacagcaccggatgatattgggaaaaacggtaaaatcacaaaacgaactgaaacagta 
tatgatgagaaaacaaatatactccaaaatttacaattcgactttatcgatgatccaact 
ta tgacaagaa tg t at tac t tg t taaaaaacaaggc tc aa t tear ccaaa c ccaaagccc 
gaatctcataaagaagaaaaaaattcaaattggttaaagtatccaagtgagtaccatgta 
gattttcaagtaaaaagaaatcgtaaaactgaaatattagaccaattgccgaaaaataaa 
atttcaactgcaaaagtagacagtacattttcatatagctcaggtggtaaattcgattca 
acaaaaggtattggacgaacttcatcaaatagctactccaaaacgattagttataatcag 
caaaattatgacacaattgccagcggtaaaaataataactggcatgtacactggtcagtt 
attgcgaatgacttgaagtatggtggagaagtgaaaaatagaaatgatgaattattattc 
tatagaaatacgagaattgctactgtagaaaaccctgaactaagctttgcttcaaaatat 
agatacccagcattagtaagaagtggctttaatccagaatttttaacttatttatctaat 
gaaaagtcaaatgagaaaacgcaatttgaagtaacatacacacgaaatcaagatattttg 
aaaaacagacctggaatacattatgcacctccaattttagaaaaaaataaagatggtcaa 
agattaattgtcacttatgaagttgattggaaaaataaaacagttaaagtcgttgataaa 
tattctgatgacaataaaccttataaagaagga 




27. 


atgtatacacgtacagctacaacaagtgatagtcaaaaaaatattactcaaagcttacaa 
tttaatttcttaactgaacctaattatgataaagaaacagtatttattaaagcaaaaggt 
acaattggtagtggtttgagaattttagacccaaatggttattggaatagtacattaaga 
tggcctggatcttattcagtttcaattcaaaatgttgatgacaacaacaatacaaatgtg 
actgactttgcaccaaaaaatcaggatgaatcaagagaagttaaatatacgtatggttat 
aaaacaggtggagatttttcgattaatcgtggaggcttaactggaaatattacaaaagag 
agtaattattcagagacgattagttatcaacaaccatcatatcgtacattacttgatcaa 
tctacgtcacataaaggtgtaggttggaaagtagaagcacatttgataaataatatggga 
catgaccatacgagacaattaactaatgatagtgataatagaactaaaagtgaaattttt 
tctttaacacgaaatggaaatttatgggcgaaagataatttcacacctaaagacaaaatg 
cctgtaactgtgtctgaagggtttaatccagaatttttagctgttatgtcacatgataaa 
aaagacaaaggtaaatcacaatttgttgttcattataaaagatcaatggatgagtttaaa 
atagattggaatcgccatggtttctggggctattggtctggcgaaaaccatgtagataaa 
aaagaagaaaaattatcagcattatatgaagttgattggaagacacataatgtgaagttt 
gtaaaagtacttaatgataatgaaaagaaa 


28. 


gtggtgaaatttatgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagac 
ggagggaaaaagaccgctgcctttagtaatattgagtatggtggacgtggtatgtcactt 
gaaaaagatatcgaacattcaaatacgttttatcttaaaagcgacattgcagttattcac 
aaaaagcctacgccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtg 
attaacgaagcttattttcgtacaccttcaacaactgattacaacggcgtttatcaaggt 
tattatattgattttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataat 
attcatgaccatcaagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgttt 
ttaatgattcgttttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaa 
gtattttggaagagatataaagataatattaaaragtctataacagttgatgaaatacga 
aaaaatggttaccatattccttatcagtatcaaccaagattagactatctaaaagcagtt 

gataagttgatattagatgaaagtgaggaccgcgta __ 1 
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29. 




caacaacaagcgctagaaaatcaaattaafcaatgcaacaactcgtggcgaagtagcacaa 
aaattaactgaagcacaagcacttaaccaagcaatggaagctttacgtaatagcattcaa 
gatcaacagcaaacggaagcgggtagcaagtttatcaatgaagataaaccacaaaaagat 
gcttaccaagcagcagttcaaaatgcaaaagatttaattaatcaaactaacaatccaacg 
cttgataaagcacaagttgaacaattgacacaagctgttaaccaagctaaagataaccta 
cacggtgatcaaaaacttgcagacgataaacaacatgcggttactgatttaaatcaatta 
aatggtttgaataatccgcaacgtcaagcacttgaaagccaaataaacaacgcagcaact 
cgtggcgaagtagcacaaaaattagctgaagcaaaagcgcttgatcaagcaatgcaagca 
ttacgtaatagtattcaagatcaacaacaaacagaatctggtagcaagtttatcaatgaa 
gataaaccgcaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaac 
caaacaggtaatccaacactcgacaaatcacaagtagaacaattgacacaagcagtaaca 
actgcaaaagataatctacatggtgatcaaaaacttgctcgtgatcaacaacaagcagta 
acaactgtaaatgcattgccaaacttaaatcatgcacaacaacaagcattaactgatgct 
ataaatgcagcgcctacaagaacagaggttgcacaacatgttcaaactgctactgaactt 
gatcacgcgatggaaacattgaaaaataaagttgatcaagtgaatacagataaggctcaa 
ccaaattacactgaagcgtcaactgataaaaaagaagcagtagatcaagcgttacaagct 
gcagaaagcattacagatccaactaatggttcaaatgcgaataaagacgctgtagaccaa 
gtattaactaagcttcaagaaaaagaaaatgagttaaatggtaatgagagagtcgctgaa 
gctaaaacacaagcgaaacaaactattgaccaattaacacatttaaatgctgatcaaatt 
gcaactgctaaacaaaacattgatcaagcgacgaaacttcaaccaattgctgaattagta 
gatcaagcaacgcaattgaatcaatctatggatcaattacaacaagcagttaatgaacat 
gctaacgttgagcaaactgtagattacacacaagcagattcagataaacaaaatgcttat 
aaacaagctattgctgatgctgaaaatgtattgaaacaaaatgcgaataagcaacaagtg 
gatcaagcacttcaaaatattttaaatgcaaaacaagcattaaatggtgatgaacgtgta 
gcacttgctaaaacaaatggtaaacatgacatcgaccaattgaatgcattaaacaatgct 
caacaagatggatttaaaggtcgcatcgatcaatcaaacgatttaaatcaaatccaacaa 
attgtagatgaggctaaggcacttaatcgtgcaatggatcaattgtcacaagaaatcact 
gacaatgaaggacgcacgaaaggtagcacgaactatgtcaatgcagatacacaagtcaaa 
caagtatatgatgaaacggttgataaagcgaaacaagcacttgataaatcgactggtcaa 
aacttaactgcaaaacaagttatcaaattaaatgatgcagtcactgcagctaagaaagca 
ttaaatggtgaagaaagacttaataatcgtaaagctgaagcattacaaagattggatcaa 
ttaacacatctaaacaatgctcaaagacaattagcaatccaacaaattaataatgctgaa 
acgctaaataaagcatctcgagcaattaatagagcaactaaattagataatgcaatgggt 
gcagtacaacaatatattgacgaacagcaccttggtgttatcagcagcacaaattacatc 
aatgcagatgacaatttgaaagcaaattatgataatgcaattgcgaatgcagcacatgag 
ttagataaagtgcaaggtaatgcaattgcaaaagctgaagcagagcaattgaaacaaaat 
attatcgatgctcaaaatgcattaaatggagaccaaaaccttgcaaatgccaaagataaa 
gcaaatgcgtttgttaattcgttaaatggattaaatcaacagcaacaagatcttgcacat 
aaagcaattaacaatgccgatactgtatcagatgtaacagatattgttaataatcaaatt 
gacttaaatgatgcaatggaaacattgaaacatttagttgacaatgaaattccaaatgca 
gagcaaactgtcaattaccaaaacgctgacgataatgctaaaacaaacttcgatgatgcc 
aaacg tc tagcaaa taca t tgc t a aa tag tga taacacaaa tg tgaa tgat a t caa t ggc 
gcaatccaagcagtcaatgatgcaatccataatcttaatggtgatcaacgactacaagat 
gctaaagacaaggcaattcaatctattaatcaagctttagctaataagctaaaagaaatc 
gaagcttcaaatgcgacggatcaagacaagcttattgcgaaaaataaagcagaagaattg 
gcaaacagcatcatcaacaacattaataaagcaacaagtaatcaggctgtatctcaagtt 
caaacagcaggcaaccacgcgattgaacaagtgcatgccaatgaaataccaaaagcaaaa 
a t tga tgccaa taaagacg ttgataagcaagt tcaagcattaattgacgaaattga tcga 
aatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatactt 
caacaaggtcataacggcattaacaatgcgatgactaaagaagaaattgaacaagccaaa 
gcacaacttgcgcaagcattacaagacatcaaagatttagtgaaagctaaagaagatgcg 
aaacaagatgttgataaacaagttcaagctttaattgacgaaatcgatcaaaatccaaat 
ctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatacttcaacaaggt 
ca tarcgaca t tame aatgega tgacaaaagaagcaa t tgaac aagcaaaagaacg 1 1 ta 
gcgcaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgat 
attgataaacgtgtacaagctttaattgacgaaatcgatcaaaatccaaatctaacagat 
aaggaaaaacaagcacttaaagatcgaattaatcaaatacttcaacaaggtcataacgac 
a 1 1 aac aa tgege t gac t aaagaagaaa 1 1 gagcaggcaaaagcacaac t tgeacaagea 
ttgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgcaataaaagcc 
ttagctaatgcgaagcgtgatcaaatcaattcaaatccagatttaacacctgagcaaaaa 
gcaaaagcgctcaaagaaattgacgaagctgaaaaacgagcactacaaaacgttgagaat 
gctcaaactatagatcaattaaatcgaggattaaacttaggtttagatgacattagaaat 
acacatgtatgggaggttgatgaacaacctgctgtaaatgaaatttttgaagcaacacct 
gagcaaatcctagttaatggtgaactcattgtacatcgtgatgacatcattacagaacaa 
gatattcttgcacacataaacttaattgatcagctttcagcagaagtcatcgatacacca 
tcaac tgeaacgattte tga tagc t taacagcaaaag t tgaagt tacat tgc t tga tgga 
tcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaagaattgtcagtagtcaaa 
caacaggcaattgaatcaatcgaaaatgcggcacaacaaaagattaatgaaatcaataat 
agtgtgacattaacactggaacaaaaagaagctgcaattgcagaagttaataagcttaaa 
caacaagcaattgatcatgttaacaatgcacctgatgttcattcagttgaagaaattcaa 
caacaagaacaagcgcatattgaacaatttaatccagaacaatttacgattgaacaagca 
aaatcaaatgcaattaaatcgattgaagatgcaattcaacatatgattgatgaaatcaaa 
gctcgtactgatctaacagataaagagaagcaagaagctattgctaagttaaatcaatta 
aaagaacaagcaattcaagcgattcaacgtgcgcaaagcatcgatgaaataagtgagcaa 
ttggaacaatttaaagctcaaatgaaagcagctaatccaacagcaaaagaactagctaaa 
cgcaagcaagaagctattagtagaattaaagacttttcaaatgaaaaaataaatagtatt 
cgaaatagtgaaattggcacagctgatgaaaaacaagcagcaatgaatcaaattaacgaa 
attgtgcttgaaacaattagagatattaataatgcgcatacattacagcaagttgaggct 
gcattgaacaatggtattgctcgaatttcagcagtacaaattgtaacatctgatcgtgct 
aaacaatcgtcaagtactggaaatgaatctaatagccatttaacaattggttatggaact 
gcaaa tea tccatttaacagttcgac tat tggacataaaaagaaacttgatgaaga tgat 
gacattgatccacttcatatgcgtcactttagtaataatttcggtaatgttattaaaaac 
gctattggtgtggtgggtatctctggtttactagctagtttctggttcttcattgccaaa 
cgtcgtcgtaaagaagatgaagaggaagaattagaaataagagataataataaagattca 
ataaaagagactttagacgatacaaaacatttaccacttttatttgcgaaacgtcgcaga 
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aaagaagatgaagaagatgttactgttgaagaaaaagattcgctaaataatggcgagtca 
ctcgataaagttaaacatacgccgttcttcttaccaaaacgtcgtcgtaaagaagatgaa 
gaagatgtggaagttacaaatgaaaacacagatgaaaaagtgttgaaagataacgaacat 
tcaccactcttattcgcaaaacgacgcaaagataaagaggaagatgttgaaacaacaact 
agtattgaatctaaagatgaggacgttcctttattattggctaaaaagaaaaatcaaaaa 
gataaccaatccaaagacaaaaagtcagcatcaaaaaatacttctaaaaaggtagcagct 
aaaaagaagaaaaagaaagctaagaaaaataaaaaa 
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atgaatcaggaagttaaaaacaaaatattttcaatcttaaaaattacgtttgctacagct 
ttatttatttttgtagcaatcacattgtatcgggagttatctggtattaactttaaagat 
acgttggttgaatttagtaagattaaccgtatgtccttagtgttactatttattggtggt 
ggggcatcgcttgttattctatcaatgtatgatgtgattttatctagagctttaaaaatg 
gatatatccttaggcaaagttttaagagtaagttatatcatcaatgcattgaatgcgatt 
gtaggtttcggtggctttattggtgcaggcgttagagcaatggtttataaaaactatacg 
catgataaaaagaaattagttcactttatatccttaatacttatttcaatgttgacaggt 
ttaagcttattatcattgctaattgtattccatgttttcgatgcatctttaatcttagat 
aagattacatgggtaagatgggtattatatgtagtgtcatttttcttaccattattcatt 
atttattcaatggttagaccacccgataaaaacaatcgttttgtaggattgtactgcact 
ttagtgtcgtgtgttgaatggttagcagctgcagttgtattatatttctgtggtgtaatt 
gttgacgctcatgtatcattcatgtcctttattgcaatatttatcattgctgcattatca 
ggtttagtcagctttattcctggtggtttcggcgctttcgatttagttgtattactagga 
tttaaaactttaggtgtccctgaggaaaaagtattattaatgctacttctatatcgtttt 
gcgtactattttgtaccggtaattattgcattaattttatcatcatttgaatttggtaca 
tcagctaagaagtacattgagggatctaaatactttattcctgctaaagatgttacgtca 
tttttaatgtcttatcaaaaggatattattgctaaaattccatcattatcattagcaatt 
ttagtattctttacaagtatgatcttttttgtaaataacttaacgattgtttacgatgct 
ttatatgatggaaatcacttaacgtattatattctattggcaattcatactagtgcttgt 
ttattacttttactgaatgtagttggtatttataagcaaagtagacgtgccattatcttt 
gctatgatttcaattttattaatcacagtggcgacattcttcacttacgcttcatatatt 
ttaataacatggttagctattatttttgttctgcttattgtagctttccgtagagcacgt 
aggttgaaacgcccagtaagaatgagaaatatagttgcaatgcttttattcagtttattt 
attttatatgttaaccatatatttattgctggaacgttatatgcattagatatttatacg 
attgaaatgcatacatctgtattgcgctattacttctggcttacgattttaatcatcgct 
atcatcataggtatgattgcatggttgtttgattatcaatttagcaaagtacgtatttct 
tctaaaattgaagattgcgaggagattattaatcagtacggcggtaattatttgagtcac 
ttgatatatagtggtgacaagcagtttttcactaatgaaaataaaacagcatttttaatg 
tatcgttataaagcaagttcattagtggttcttggagatccgttaggtgatgaaaatgcc 
tttgatgaattgttagaagcattctataattacgctgagtatttaggctatgatgttata 
ttctatcaagttacagatcaacacatgcctttatatcataatttcggtaaccaatttttc 
aaattaggtgaagaagcaattattgatttaacgcaattttcaacttcaggtaaaaaacgc 
c g tgga 1 1 1 agag c gac 1 1 1 aaa t aaa 1 1 cga tgaac t taa tatttcgttcgaaattatt 
gaaccaccgttttcaactgaatttataaatgaacttcaacatgtaagtgatttatggcta 
gataatcgtcaggaaatgcatttctctgttggtgaatttaatgaagaatacttatctaaa 
gcgccaattggtgtaatgcgaaatgaagaaaatgaagtaattgcattttgtagtttaatg 
ccaacatactttaatgatgccatttcagtcgatttaattagatggttgccagagttagat 
ttaccat taa tgga tggtctatacttgcatatgttactttggagtaaagaacaaggttat 
acaaaatttaatatgggtatggcaacgttatcgaacgttggtcaafctgcattattcatat 
ttaagagaacgacttgcaggccgtgtctttgaacatttcaacggtctatatcgtttccaa 
ggattacgtcgttataaatctaaatataatccgaattgggaaccacgctttttagtttat 
cgtaaagataattcgctttgggaatcactttctaaagtaatgcgtgtaatacgtcacaaa 
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atggttgcattaacgcttgtaggttcagcagtcactgcacatcaagttcaagcagctgag 
IcglcacaagatcaLctLtaataaaaacgttttagatagtaataaagttaaagcaact 
actgaScaagcaaaagctgaggtaaaaaatccaacgcaaaacatttctggcactcaagta 

Icttcaaataatacgcagcctgttgcaaagtcaacaagcactacagcacctaaaactaac 
tctaatattacaaatgctggttatagtttagttgatgatgaagatgataattcagaaaat 

Stlatcctgtattalt^ 

a^accg^agcaSctaaagctgcaactacatcagcacctaaagctaaaac^ 

cctaaagtaactacttttagcgcttcagcacaaccaagatcagttgctgcaacaccaaaa 

acgagtttgccaaaatataaaccacaagtaaactcttcaattaacgattacattcgtaaa 

aaLlcttLaagcacctaaaattgaagaagattatacatcttacttccctaaatacgca 

taccgtaacggcgtaggtcgtcctgaaggtatcgtagttcatgatacagctaatgatcgt 

tcga^gataSatigtgaaattagt^ 

acatttgttgatggggatcgtataatcgaaacagcaccaacggattacttatcttggggt 
gtcggtgcagtcggtaaccctagattcatcaatgttgaaatcgtacacacacacgactat 
gctt?atttgcacgttcaatgaataactatgctgactatgcagctacacaattacaatat 
tatggtttaaaaccagacagtgctgagtatgatggaaatggtacagtatggactcactac 
actgtaagtaaatatttaggtggtactgaccatgccgatccacatggatatttaagaagt 
cataattatagttatgatcaattatatgacttaattaatgaaaaatatttaataaaaatg 
ggtaaagtggcgccatggggtacgcaatctacaactacccctactacaccatcaaaacca 
acaacaccgtcgaaaccatcaactggtaaattaacagttgctgcaaacaatggtgtcgca 
caaatcaaaccaacaaatagtggtttatatactactgtatacgacaaaactggtaaagca 
actaatgaagttcaaaaaacatttgctgtatctaaaacagctacattaggtaatcaaaaa 
ttctatcttgttcaagattacaattctggtaataaatttggttgggttaaagaaggcgat 
gtggtttacaacacagctaaatcacctgtaaatgtaaatcaatcatattcaatcaaacct 
ggtacgaaactttatacagtaccttggggtacatctaaacaagttgctggtagtgtgtct 
ggctctggaaaccaaacatttaaggcttcaaagcaacaacaaattgataaatcaatttat 
ttatatggctctgtgaatggtaaatctggttgggtaagtaaagcatatttagttgatact 
gctaaacctacgcctacaccaacacctaagccatcaacacctacaacaaataataaatta 
acagtttcatcattaaacggtgttgctcaaattaatgctaaaaacaatggcttattcact 
acagtttatgacaaaactggtaagccaacgaaagaagttcaaaaaacatttgctgtaaca 
aaagaagcaagtttaggtggaaacaaattctacttagttaaagattacaatagtccaact 
ttaattggttgggttaaacaaggtgacgttatttataacaatgcaaaatcacctgtaaat 
gtaatgcaaacatatacagtaaaaccaggcactaaattatattcagtaccttggggcact 
tataaacaagaagctggtgcagtttctggtacaggtaaccaaacttttaaagcgactaag 
caacaacaaattgataaatctatctatttatttggaactgtaaatggtaaatctggttgg 
gtaagtaaagcatatttagctgtacctgctgcacctaaaaaagcagtagcacaaccaaaa 
acagctgtaaaagcttatactgttactaaaccacaaacgactcaaacagttagcaagatt 
gctcaagttaaaccaaacaacactggtattcgtgcttctgtttatgaaaaaacagcgaaa 
aacggtgcgaaatatgcagaccgtacgttctatgtaacaaaagagcgtgctcatggtaat 
gaaacgtatgtattattaaacaatacaagccataacatcccattaggttggttcaatgta 
aaagacttaaatgttcaaaacttaggcaaagaagttaaaacgactcaaaaatatactgtt 
aataaatcaaataacggcttatcaatggttccttggggtactaaaaaccaagtcatttta 
acaggcaataacattgctcaaggtacatttaatgcaacgaaacaagtatctgtaggcaaa 
gatgtttatttatacggtactattaataaccgcactggttgggtaaatgcaaaagattta 
actgcaccaactgctgtgaaaccaactacatcagctgccaaagattataactacacttat 
gtaattaaaaatggtaatggttattaqtatgtaacaccaaattctgatacagctaaatac 
tcattaaaagcatttaatgaacaaccattcgcagttgttaaagaacaagtcattaatgga 
caaacttggtactatggtaaattatctaacggtaaattagcatggattaaatcaactgat 
ttagctaaagaattaattaagtataatcaaacaggtatggcattaaaccaagttgctcaa 
atacaagctggtttacaatataaaccacaagtacaacgtgtaccaggtaagtggacaggt 
gctaactttaatgatgttaagcatgcaatggatacgaagcgtttagctcaagatccagca 
ttaaaatatcaattcttacgcttagaccaaccacaaaatatttctattgataaaattaat 
caattcttaaaaggtaaaggtgtattagaaaaccaaggtgctgcatttaacaaagctgct 
caaatgtatggcattaatgaagtttatcttatctcacatgccctattagaaacaggtaac 
ggtacttctcaattagcgaaaggtgcagatgtagtgaacaacaaagttgtaactaactca 
aacacgaaataccataacgtatttggtattgctgcatatgataacgatcctttacgtgaa 
ggtattaaatatgctaaacaagctggttgggacacagtatcaaaagcaatcgttggtggt 
gctaaattcatcggcaactcatatgtaaaagctggtcaaaatacactttacaaaatgaga 
tggaatcctgcacatccaggaacacaccaatatgctacagatgtagattgggctaacatc 
aatgctaaaatcatcaaaggctactatgataaaattggcgaagtcggcaaatacttcgac 
atcccacaatataaa 



32. 



atgaaaggtaaatttttaaaagttagttctttattcgttgcaactttgacaacagcgaca 
cttgtgagttctccagcagcaaacgcgttatcttcaaaggctatggacaatcatccacaa 
caaacgcagtcaagcaaacagcaaacacctaagattcaaaaaggcggtaaccttaaacca 
ttagaacaacgtgaacacgcaaatgttatattaccaaataacgatcgtcaccaaatcaca 
gatacaacgaatggtcattatgcacccgtaacttatattcaagttgaagcacctactggt 
acatttattgcttccggtgtagttgtaggtaaagatactcttttaacraataaacacgtc 
gtagatgctacgcacggtgatcctcatgctttaaaagcattcccttctgcaattaaccaa 
gacaattatccaaatggtggtttcactgctgaacaaatcactaaatattcagacgaaggt 
gatttagcaatagttaaattctcccctaatgagcaacacaaacatattggtgaagtagtt 
aaaccagcaacaatgagtaataatgctgacactcaagttaaccaaaatattactgtaaca 
ggatatcctggtgataaacctgtagcaacaatgtgggaaagtaaaggaaaaatcacttac 
ctcaaaggcgaagctatgcaatacgatttaagtacaactggtggtaattcaggttcacct 
gtatttaatgaaaaaaatgaagtgatcggaattcattgggncggtgtaccaaatgaattt 
aatggtgcggtatttattaatgaaaatgtacgcaacttcttaaaacaaaatattgaagat 
atccattttgccacgatgaccaacctaataacccagataatcctgataaccctaacaatc 
ctgataaccctaacaacccagatgaaccaaataaccctgacaaccctaacaaccctgata 
abccagacaatggcgatarocaataattcagacaatccagatgcagcttaat 
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gtgcaaaaaaaagtaattgcagctattattgggacaagcgcgattagcgctgttgcggca 
actcaagcaaatgcggctacaactcacacagtaaaaccgggtgaatcagtgtgggcaatt 
tcLatLgtatgggatttcgattgctaaattaaagtcattaaacaatttaacatctaat 
ctaatttt?ccaaaccaagtactaaaagtatctggctcaagtaattctacgagtaatagt 
agccgtccatcaacgaactcaggtggcggatcatactacacagtacaagcaggcgactca 
ttatcattaatcgcatcaaaatatggtacaacttaccaaaacattatgcgacttaatggt 
ttaaataatttctttatttatccaggtcaaaaattaaaagtatcaggtactgctagctca 
agtaacgctgcgagcaatagtagccgtccatcaacgaactcaggtggcggatcatactat 
acagbacaagcaggtgactcattgtcattaattgcatcaaaatatggtacaacttatcaa 
aaaattatgagcttaaatggcttaaataatttctttatatatccgggtcaaaaattgaaa 
gtaactggtaatgcatctacgaactcaggatctgcaacaacgacaaatagaggttacaax 
acaccagtattcagtcaccaaaacttatatacatggggtcaatgtacatatcatgtattt 
aatcgtcgtgctgaaattggtaaaggtattagtacttattggtggaatgctaataactgg 
gataacgcagcggcagcagatggttacactatcgacaatagacctactgtaggttctatc 
gctcaaacagatgtaggttactatggtcatgttatgtttgtagaacgtgtaaataacgat 
ggtagtattttagtttcagaaatgaactattcagctgcaccaggtattttaacttacaga 
cggbaccagcttaccaagtaaataattatagatatattcac 



atgaataataaaaagacagcaacaaatagaaaaggcatgataccaaatcgattaaacaaa 
ttttcgataagaaagtattctgt:aggtactgcttcaattttagtagggacaacattgatt 
tttgggttaagtggtcatgaagctaaagcggcagaacatacgaatggagaattaaatcaa 
tcaaaaaatgaaacgacagccccaagtgagaataaaacaactaaaaaagttgatagtcgt 
caactaaaagacaatacgcaaactgcaactgcagatcagcctaaagtgacaatgagtgat 
agtgcaacagttaaagaaactagtagtaacatgcaatcaccacaaaacgctacagctaat 
caatctactacaaaaactagcaatgtaacaacaaatgataaatcatcaactacatatagt 
aatgaaactgataaaagtaatttaacacaagcaaaagatgtttcaactacacctaaaaca 
acgactattaaaccaagaactttaaatcgcatggcagtgaatactgttgcagctccacaa 
caaggaacaaatgttaatgataaagtacatttttcaaatattgacattgcgattgataaa 
ggacatgttaatcagactactggtaaaactgaattttgggcaacttcaagtgatgtttta 
aaattaaaagcaaattacacaatcgatgattctgttaaagagggcgatacatttactttt 
aaatatggtcaatatttccgtccaggatcagtaagattaccttcacaaactcaaaattta 
tataatgcccaaggtaatattattgcaaaaggtatttatgatagtacaacaaacacaaca 
acatatacttttacgaactatgtagatcaatatacaaatgttagaggtagctttgaacaa 
gttgcatttgcgaaacgtaaaaatgcaacaactgataaaacagcttataaaatggaagta 
actttaggtaatgatacatatagcgaagaaatcattgtcgattatggtaataaaaaagca 
caaccgcttatttcaagtacaaactatattaacaatgaagatttatcgcgtaatatgact 
gcatatgtaaatcaacctaaaaatacatatactaaacaaacgtttgttactaatttaact 
ggatataaatttaatccaaatgcaaaaaacttcaaaatttacgaagtgacagatcaaaat 
caatttgtggatagtttcacccctgatacttcaaaacttaaagatgttactgatcaattc 
gatgttatttatagtaatgataataaaacagctacagtcgatttaatgaaaggccaaaca 
agcagcaataaacaatacatcattcaacaagttgcttatccagataatagttcaacagat 
aatggaaaaattgattatactttagacactgacaaaactaaatatagttggtcaaatagt 
tattcaaatgtgaatggctcatcaactgctaatggcgaccaaaagaaatataatctaggt 
gactatgtatgggaagatacaaataaagatggtaaacaagatgccaatgaaaaagggatt 
aaaggtgtttatgtcattcttaaagatagtaacggtaaagaattagatcgtacgacaaca 
gatgaaaatggtaaatatcagttcactggtttaagcaatggaacttatagtgtagagttt 
tcaacaccagccggttatacaccgacaactgcaaatgtaggtacagatgatgctgtagat 
tctgatggactaactacaacaggtgtcattaaagacgctgacaacatgacattagatagt 
ggattctacaaaacaccaaaatatagtttaggtgattatgtttggtacgacagtaataaa 
gatggtaaacaagattcgactgaaaaaggaattaaaggtgttaaagttactttgcaaaac 
gaaaaaggcgaagtaattggtacaactgaaacagatgaaaatggtaaataccgctttgat 
aatttagatagtggtaaatacaaagttatctttgaaaaacctgctggcttaactcaaaca 
ggtacaaatacaactgaagatgataaagatgccgatggtggcgaagttgatgtaacaatt 
acggatcatgatgatttcacacttgataatggctactacgaagaagaaacatcagatagc 
gactcagattctgacagcgattcagactcagatagcgactcagattcagatagcgactca 
gattcagacagcgattcagacagcgactcagactcagatagcgattcagattcagacagc 
gactcagactcagacagcgattcagactcggatagcgactcagactcagatagcgactca 
gattcggatagcgactcagactcagatagcgattcagattcagatagcgattcggactca 
gacagtgattcagattcagactcagatagcgactcagattctgacagcgattcagactca 
gacagcgactcagactcagacagtgattcagattcagacagcgactcagattcagatagc 
gactcagactcagatagcgactcagactcagatagcgactcagactcggatagcgattca 
gattcagacagcgactcagattcagatagcgattcggactcagacaacgactcagattca 
gatagcgattcagattcagatgcaggtaaacatactccggctaaaccaatgagtacggtt 
aaagatcagcataaaacagctaaagcattaccagaaacaggtagtgaaaataataattca 
aataatggcacattattcggtggattattcgcggcattaggatcattattgttattcggt 
cgtcgtaaaaaacaaaataaa 



atggacataaattcagaagaatacaaacaagaggtacttatcaaagacgttgtcatgctt 
gctgctcgcatactattagaatctggtgcagaaggtacgcgtgtagaagataccatgaca 
cgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacactgtcatc 
cagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcgagataca 
aacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaatgaaatt 
tctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgacagcagt 
cttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatatttacaaggt 
ggtagattgattgatgttttaactgcgatattagcaggtagtctaggatacctagtcact 
gagattttagatcgtaagttacacgcacagtttatcccagaattcattggttcattagtt 
attgggattatcgccgttattggacatacacttattccaacaggtgacttggcaactatt 
atcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaatacaagat 
ttatttggtggacacatgttgatgttcacaacgaaatcattagaagcattggttactgcg 
tttggcatcggtgctggcgttggtagcgtattaatttbagta 
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36. 


gtgattgctataatgaatgtaattatcgatgaaagaaaagagaatgctatgacatttaat 
aaagtattattgagctggatagtcatattgattataacaactagcatatatctattttgg 
cagttgggcgatatcaatgatgtatttaaccagtctattttaatcaatgttagattaccg 

agaCCaCCdgaagCauLgc tyocayg uaLyaLaLtacH. uy Lty^oyyv»v.i.uawav>»v».«u 

acagttttaaataatgcattggcagatagctttacattaggattggcaagcggcgctaca 
tttggttcaggattagcattatttttaggtttaacaacgttatggattcctgtattttca 
ataacatttagtttgataacattaataactgtattagtcattacgtcggtattgagccaa 
ggctatccagttagaatcttaatattaagtggtttaatgattggtgcgttattcaattca 
cttctatattttttgattttattaaaacctcgcaaattaaatacaattgccaattatctg 
tttggtggttttggtgatgcagaatactcaaatgtatctataatagcaatcacatttatc 
attgcattgtttggtatatttatcattcttaatcaactaaagttattgcaattaggagaa 
ctaaaaagtcagtcactaggcttaaatgttcaattgattacatatatcgcgttatgtata 
gcttctatgataacggcgataaatgtcgcatatgttggcatcattggattcattggtatg 
gtgataccgcaactcattagaaaatggcagtggaaacaatcattaggaagacaattggct 
ttaaatattgtaactggaggacaaataatggttatggcagattttattggtagccatata 
ttgtcaccagtacaaataccggcaagtattatcattgcattaattggtataccagtgtta 
1 1 1 tacatac taata tc tcag tcgaaacggt tacac 


37 . 


Ctgaaaaaaucagcauccgcaacaacagcaacauctyy ugcay c tyuaLLLu Laauy ^.o u 
catgatgcacaagcttctacacaacatacagtacaatctggtgaatcattatggagtatt 
gctcaaaaatacaacacttcagtagagagtattaaacaaaataaccaattagataacaac 
ttggtattccctggtcaagttatctcagtaggtggaagtgatgcacaaaatacgtcaaac 
acttctccacaagctggttcagcatcatctcatactgtacaagctggtgaatcattaaat 
atcattgctagcagatatggtgtttcagttgatcaattaatggcagccaataacttacgt 
ggttatttaattatgcctaaccaaacattacaaattcctaatggtggatcaggtggtaca 
acaccaacagctacaacaggtagcaatggcaatgcatcatcttttaatcaccaaaattta 
tacactgctggtcaatgtacatggtacgtatttgaccgtcgtgctcaagctggtagtcca 
attagcacatattggtcagacgctaagtattgggctggtaacgcagctaatgatggttac 
caagtaaacaacacaccatcagttggttcaattatgcaaagcacacctggtccatatggt 
catgttgcttatgttgaacgtgtcaatggtgatggtagtatcttgatttctgaaatgaat 
tacaca ta tgg tccatacaa ta tgaac taccg tacaa t tccagct tcagaagt t tc tagc 

t" a t* rr c a t" t a a t" c c a t 


38. 


atgccagattcaatcacaattatagatgaaaacaaagtgattgatgttgtattaattgca 
ggtagaattttacttgaatcaggtgctgaaacatatcgagttgaagatacaatgaaccgt 
atcgcacatagttatggtcttcataatacatatagttttgtcagttcaactgcaattatt 
1 1 1 tea t taaacga tcgaacaagtacaaga t taa t teg tg tacaagagcgtacaacaga t 
ttagagaaaatcgctttaacgaatagtctttcacgtaaaatatcaaataaagaactcaca 
attgatgaagctaaatctgaatttattcatttacagcatgcatcattacaatattctttt 
ttaacgaatttctttgcagctgccattgcatgtggcttcttcctatttatgtttggtggt 
gtcgcatcagattgttggattgcagtcattgctggcggatccgcatttttaacattcagc 
tttgtgcaacgctatatacaaattaaatttttctcagagtttgttgcagccgctgtggtc 
atatccattgcagccacatttactaaattaggcattgcaaccaatcaagatatcattact 
atagccagtgtcatgccacttgtccctggtatattaattaccaatgccattcgagattta 
ttagcgggtgaattacttgcaggtatgtctcgcggtgttgaagctgcattaacagcattc 
gcaatcggtgctggtgtcgcaatcgttttattaatcatt • 


39. 


atgggatttttatcaaaaattcttgatggcaataataaagaaattaaacagttaggtaaa 
c t tgc tga taaag taat cgc 1 1 taga agaaaaaaegge aa 1 1 1 taac tga tgaagaaa 1 1 
cgtaataaaacgaaacaattccaaacagaattagctgacattgataatgtcaaaaagcaa 
aatgattatttagataaaattttaccagaagcatatgcacttgttagagaaggctctaaa 
cgtg tat tcaatatgacaccata taaag ttcaaattatgggtggtattgcaattcataaa 
gg t ga ta tege t gagatgagaacagg tgaagg t aaaaca t taac agegacaat gec aaca 
tacttaaatgcattagctggtagaggtgttcacgttattacagtcaatgaatacttatca 
agtgttcaaagtgaagaaatggctgagttatataacttcttaggtttgactgtcggatta 
aacttaaacagtaagacgacagaagaaaaacgtgaagcatacgcacaagacattacttac 
agtactaataatgagctaggttttgattacttacgagataacatggtgaattattctgaa 
gatagagtaatgcgtccattacattttgcaatcattgatgaggttgactcaattttaatc 
gacgaggc acg t aegeca 1 1 aa 1 1 a 1 1 1 c t gg tgaagc t gaaaag tcaacg tcac 1 1 1 a t 
acacaagcaaatgtttttgcgaaaatgttaaaacaggacgaagattataaatacgatgaa 
aaaacgaaagctgtacatttaacagaacaaggtgcggataaagctgaacgtatgttcaaa 
gttgaaaacttatatgatgtacaaaatgttgatgttattagtcatatcaacacagcttta 
cgtgcgcacgttacattacaacgtgacgtagactatatggttgttgatggcgaagtatta 
attgtcgatcaatttacaggacgtacaatgccaggccgtcgtttctcggaaggtttacac 
caagc t a 1 1 gaagcgaaggaaggcg t tcaaa t tcaaaa tgaa tc taaaac ta tggcg t c t 
a 1 1 aca t tccaaaac ta 1 1 tcagaa t g tacaa t aaac t tgcgggta tgacaggtacagc t 
aaaactgaagaagaagaatttagaaatatttataacatgacagtaactcaaattccgaca 
aataaacctgtgcaacgtaacgataagtctgatttaatttacattagccaaaaaggtaaa 
tttgatgcagtagtagaagatgttgttgaaaaacacaaggcagggcaaccagtgctatta 
ggtactgttgcagttgagacttc tgaa tatatt tcaaa tt tact taaaaaacg tgg tatc 
eg tcatgatgtgt taaatgcgaaaaatcatgaacg tgaagc tgaaattgttgcaggcgct 
ggacaaaaaggtgccgttac tat tgccactaacatggc tgg tcgtggtacagata tcaaa 
ttaggtgaaggcgtagaggaattaggcggtttagcagtaataggtacagagcgacatgaa 
tctcgtcgtattgatgaccagttacgtggtcgttctggacgtcaaggtgataaaggggat 
agtcgcttctatttatcattacaagatgaattaatgattcgttttggttctgaacgttta 
cagaaaatgatgagccgactaggtttagatgactctacaccaattgaatcaaaaatggta 

L^naya^v- i_y (,uyaauuayv„a<>'aaauuvy uy <-c*y Quyy tao i-quv. \- L^y ai^y ^.y s—y Laua 

cgtatcttagaatacgatgaagtattacgtaaacaacgtgaaattatctataacgaaaga 
aatagtattattgatgaagaagacagctctcaagttgtagatgcaa tgc tacgt tcaacg 
ttacaacg tag tatcaattacta tat taatacagcagatgacgagcc tgaa tatcaacca 
ttcatcgactacattaatgacatcttcttacaagaaggtgacattacagaggatgatatc 
aaagg taaaga tgc tgaagata 1 1 ttcgaag teg 1 1 tgggc taagat tgaagcagca ta t 
caaagtcaaaaagatatcttagaagaacaaatgaatgagtttgagcgtatgattttactt 
cgttctattgatagccattggactgatcatatcgacacaatggatcaattacgtcaaggt 
attcacttacgttcttatgcacaacaaaatccattacgtgactatcaaaatgaaggtcat 
gaattatttgatatcatgatgcaaaatattgaagaagatacttgtaaattcattttaaaa 
tctgtagtacaagttgaagataatattgaacgtgaaaaaacaacagagtttggtgaagcg 
aagcacgtttcagctgaagatggtaaagaaaaagtgaaaccgaaaccaatcgttaaaggc 
gatcaagttggtcgtaacgatgattgtccatgtggtagtggtaaaaaattcaaaaattgc 
catggaaaa 
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40. 


gtgagggagagtatgtcgaatcaaaattacgactacaataaaaatgaagatggaagtaag 
aaqaaaatgagtacaacagcgaaagtagttagcattgcgacggtattgctattactcgga 
qgattagtatttgcaatttttgcatatgtagatcattcgaataaagctaaagaacgtatg 
ttgaacgaacaaaagcaggaacaaaaagaaaagcgtcaaaaagaaaatgcagaaaaagag 
agaaagaaaaagcaacaagaggaaaaagagcagaatgagctagattcacaagcaaaccaa 
tatcagcaattgccacagcagaatcaatatcaatatgtgccacctcagcaacaagcacct 
acaaagcaacgtcctgctaaagaagagaatgatgataaagcatcaaaggatgagtcgaaa 
gataaggatgacaaagcatctcaagataaatcagatgataatcagaagaaaactgatgat 
aataaacaaccagctcagcctaaaccacagccgcaacaaccaacaccaaagccaaataat 
aatcaacaaaacaatcaatcaaatcagcaagcaaaaccacaagcaccacaacaaaatagc 

caatcaacaacaaataaacaaaataatgctaatgataag 


41. 


atgaatatgaagaaaaaagaaaaacacgcaattcggaaaaaatcgattggcgtggcttca 
gtgcttgtaggtacgttaatcggttttggactactcagcagtaaagaagcagatgcaagt 
gaaaatagtgttacgcaatctgatagcgcaagtaacgaaagcaaaagtaatgattcaagt 
agcgttagtgctgcacctaaaacagacgacacaaacgtgagtgatactaaaacatcgtca 
aacactaataatggcgaaacgagtgtggcgcaaaatccagcacaacaggaaacgacacaa 
tea tea tcaacaaatgcaac taeggaagaaacgccggtaactggtgaagc tac tactacg 
acaacgaatcaagctaatacaccggcaacaactcaatcaagcaatacaaatgcggaggaa 
ttagtgaatcaaacaagtaatgaaacgacttctaatgatactaatacagtatcatctgta 
aattcacctcaaaattctacaaatgcggaaaatgtttcaacaacgcaagatacttcaact 
gaagcaacaccttcaaacaatgaatcagctccacagagtacagatgcaagtaataaagat 
gtagttaatcaagcggttaatacaagtgcgcctagaatgagagcatttagtttagcggca 
gtagctgcagatgcaccggcagctggcacagatattacgaatcagttgacgaatgtgaca 
gttggtattgactctggtacgactgtgtatccgcaccaagcaggttatgtcaaactgaat 
tatggtttttcagtgcctaattctgctgttaaaggtgacacattcaaaataactgtacct 
aaagaattaaacttaaatggtgtaacttcaactgctaaagtgccaccaattatggctgga 
gatcaagtattggcaaatggtgtaatcgatagtgatggtaatgttatttatacatttaca 
gactatgtaaatactaaagatgatgtaaaagcaactttgaccatgcccgcttatattgac 
cctgaaaatgttaaaaagacaggtaatgtgacattggctactggcataggtagtacaaca 
gcaaacaaaacagtattagtagattatgaaaaatatggtaagttttataacttatctatt 
aaaggtacaattgaccaaatcgataaaacaaataatacgtatcgtcagacaatttatgtc 
aatccaagtggagataacgttattgcgccggttttaacaggtaatttaaaaccaaatacg 
gatagtaatgcattaatagatcagcaaaatacaagtattaaagtatataaagtagataat 
gcagctgatttatctgaaagttactttgtgaatccagaaaactttgaggatgtcactaat 
agtgtgaatattacattcccaaatccaaatcaatataaagtagagtttaatacgcctgat 
gatcaaattacaacaccgtatatagtagttgttaatggtcatattgatccgaatagcaaa 
ggtgatttagctttacgttcaactttatatgggtataactcgaatataatttggcgctct 
atgtcatgggacaacgaagtagcatttaataacggatcaggttctggtgacggtatcgat 
aaaccagttgttcctgaacaacctgatgagcctggtgaaattgaaccaattccagaggat 
t caga 1 1 c tgacc cagg t tc aga 1 1 c tggcagega 1 1 c taa t tc aga tagegg t tcaga t 
tcgggtagtgattctacatcagatagtggttcagattcagcgagtgattcagattcagca 
ag t ga t tcagac t cagegag tga 1 1 cagat tc age aagegat tc cgac tcag egagega t 
tccgactcagacaatgactcggattcagatagcgattctgactcagacagtgactcagat 
tccgacagtgactcagattcagatagcgattctgactcagacagtgactcagattcagat 
agcgattcagattcagatagcgattcagattccgacagtgattccgactcagacagcgat 
tctgactccgacagtgattccgactcagacagcgattcagattccgacagtgattccgac 
tcaga tagcgattccgactcagatagcgactcagattcagacagcgattcagattcagac 
agcgattcagattcagatagcgattcagattccgacagtgactcagattccgacagtgac 
tcggattcagatagcgattcagattccgacagtgactcagattccgacagtgactcagac 
tcagacagtgattcggattcagcgagtgattcggattcagatagtgattccgactccgac 
agtgactcggattcagatagcgactcagactcggatagcgactcggattcagatagcgat 
t eggae t c aga t agegat tcagaa tc agac agegat tc agaa t cagacagega t tcaga t 
tcagacagcgactcagacagtgactcagattcagatagtgactcggattcagcgagtgat 
tcagac t cagg tag tgactccgattcatcaagtgattccgactcagaaagtgattcaaat 
agcgattccgagtcaggttctaacaataatgtagttccgcctaattcacctaaaaatggt 
actaatgcttctaataaaaatgaggctaaagatagtaaagaaccattaccagatacaggt 
tctgaagatgaagcaaatacgtcactaatttggggattattagcatcaataggttcatta 
ctacttttcagaagaaaaaaagaaaataaagataagaaa 


42. 


atgaattcaaatcacgctaaagcatcagtgacagagagtgttgacaaaaaatttgtagtt 
ccagaatcaggaattaataaaattattccagcttacgatgaatttaagaattcgccaaaa 
gtaaatgttagtaatttaactgacaataaaaactttgtagcttctgaagataaattgaat 
aaga t tgcagat t c a tc ggcagc tagt aaaa t tg t aga taaaaac 1 1 tg teg taccagaa 

f^aaarthHarf/raaa^ahf n'hfrrpacfaarjif'flsaffaaarraataatr'OCQtoafitQtSQCS 

tCaaag t uayy acld^cl L. L.y Ly ^^ay a.y oauaaay a. a. a Li^aa uuu(.t.y i»s ou z» *-«-*^ 

acaaacaatccagcttcacaacaagttgataagcattttgttgctaaaggcccagaagta 
aa t aga 1 1 tat t aegcaaaac aaag taaaccaccac t teat tac tacgcaaacccac tac 
aagaaagttattacttcatacaaatcaacacatgtacataaacatgtaaatcatgcaaag 
gattctattaataaacactttattgttaaaccatcagaatcgcctagatatacacatcca 
tctcaatctttaattatcaagcatcattttgcagttcctggatatcacgcgcataaattt 
gttacaccagggcatgctagcattaaaattaatcacttttgtgttgtgccacaaataaat 
agtttcaaggtaattccaccatatggtcacaattcacatcgtatgcatgtaccaagtttc 
caaaataacacaacagcaacacatcaaaatgctaaagtaaataaagcatatgactataaa 
tacttctattcttataaagtagttaaaggtgtgaagaaatatttctcattttcacaatca 
aatggttataaaattgggaaaccatcattaaatatcaaaaatgtaaattatcaatatgct 
gttccaagttatagccctacacactacgttcctgaatttaagggtagcttaccagcacca 

cgagta " 
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43. 


ttggagcatacaattatgaaaatgagaacaattgctaaaaccagtttagcactagggctt 
ttaacaacaggcgcaattacagtaacgacgcaatcggtcaaagcagaaaaaatacaatca 
actaaagttgacaaagtaccaacgcttaaagcagagcgattagcaatgataaacataaca 
gcaggtgcaaattcagcgacaacacaagcagctaacacaagacaagaacgcacgcctaaa 
ctcgaaaaggcaccaaatactaatgaggaaaaaacctcagcttccaaaatagaaaaaata 
tcacaacctaaacaagaagagcagaaaacgcttaatatatcagcaacgccagcgcctaaa 
caagaacaatcacaaacgacaaccgaatccacaacgccgaaaactaaagtgacaacacct 
ccatcaacaaacacgccacaaccaatgcaatctactaaatcagacacaccacaatctcca 
accataaaacaagcacaaacagatatgactcctaaatatgaagatttaagagcgtattat 
acaaaaccgagttttgaatttgaaaagcagtttggatttatgctcaaaccatggacgacg 
gttaggtttatgaatgttattccaaataggttcatctataaaatagctttagttggaaaa 
gatgagaaaaaatataaagatggaccttacgataatatcgatgtatttatcgttttagaa 
gacaataaatatcaattgaaaaaatattctgtcggtggcatcacgaagactaatagtaaa 
aaagttaatcacaaagtagaattaagcattactaaaaaagataatcaaggtatgatttca 
cgcgatgtttcagaatacatgattactaaggaagagatttccttgaaagagcttgatttt 
aaattgagaaaacaacttattgaaaaacataatctttacggtaacatgggttcaggaaca 
atcgttattaaaatgaaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaa 

gagcatcgtatggcaggcactaatattgataacattgaagtgaatataaaa 




44. 


atgacaacaattaaaacatcaaacttaggattcccaagattaggtagaaaaagagaatgg 
aaaaaagccatcgaaagttattgggcaaagaagatttctaaagaagaattagatcaaaca 
ttaactgatctacataaagaaaatttattattacaaaagtactatcacttagatagcatc 
ccagttggtgatttctctttatatgaccatatattagatacgtcattattattcaacatc 
atccctgaacgtttccaaggaagaactattgatgatgatttattatttgatattgctcgc 
ggtaataaagaccatgttgcaagtgcacttataaaatggtttaacactaactatcattac 
atcgtacctgaatgggacaatgttgagcctaaagtgagtcgcaatgtattattagatcgc 
tttaaatatgcccaatctttaaacgttaacgctcaccctgtcattgttggtccgattact 
tttgttaaattatcaaaaggcggtcaccaaacttttgaagaaaaagttaaaacgttatta 
ccactttataaagaagtgtttgaatcattaattgatgcaggtgctgagtacattcaagtt 
gatgagccaatcttagttacagacgacagcgaaagctatgaaaatattacacgtgaagct 
tatgactatttcgaaaaagctggtgttgctaaaaaattagtcattcaaacatactttgaa 
cgtgcacatcttaaattcttaagttctttacctgttggtggtataggtttagactttgtc 
catgataatggctataaccttaaacaaattgaagctggagattttgataaatcaaaaaca 
ttatacgctggaattattgatggtcgtaatgtatgggcaagtgacattgaagctaaaaaa 
gtcttaatcgataaattgttagcacacactaatgaacttgtcattcaaccatcatcttca 
ttattacatgttccagtatctttagatgatgaaacattagatacaagtgttggagaaggc 
ttaagctttgcaactgaaaaattagacgaattagatgcattgcgtcgcctatttaatcaa 
aacgatagtgttaaatatgataaattaaaagcacgttatgagcgtttccaaaatcaatca 
ttcaaaaacttagattatgatttcgaaagcgtgcgtacttcaagacaatcaccattcgcg 
caacgtattgaacaacaacaaaaacgtttgaacttaccggatttaccaacaacaactatt 
ggatcattcccacaaagccgagaagttcgaaaataccgtgcagattggaagaacaaacgc 
attacagacgaagcatatgaaacattcttaaaaaatgaaattgctcgatggattaaaatt 
caagaagacattggcttagatgtattagttcacggtgaatttgaacgtaatgacatggtt 
gaattcttcggagaaaaattacaaggtttcttagtaactaaattcggttgggtgcaatca 
tatggttcacgtgccgtaaaaccaccaatcatttatggtgatgtaaaatggacagcgcct 
ttaactgttgatgaaacagtttatgcacaaagcttaacagataaaccagttaaaggtatg 
ttaactggacctgtaacaattctaaactggtcatttgaacgtgttgatttaccacgtaaa 
gtcgttcaagatcaaattgctttagcaatcaacgaagaagtattagcacttgaagctgca 
ggaatcaaagttatccaagttgacgaacctgcattacgtgaaggcttaccattacgctct 
gaatatcacgaacaafcatcttaaagatgctgttttatcatttaaacttgcaacgtcttca 
gttcgtgatgaaactcaaatccatacacatatgtgttattctcaattcggtcaaatcatt 
catgctattcatgacttagatgctgatgttatttcaattgaaacatctcgtagccatggt 
gatttaattaaagactttgaagatattaattatgatttaggtattggtctaggtgtatat 
ga tat tea tag tccacgta ttccaacaaaagaagaaat tactacagcaatcaa tcgttca 
ctacaacaaatcgaccgctcattattctgggtaaaccctgactgtggtttaaaaacgcga 
aaagaagaagaagttaaagatgcattgactgtgcttgtgaatgctgttaaagctaaacgc 
caacraa 


45. 


atgagcgacacatataaaagctacctagtagcagtactatgcttcacagtcttagcaatt 
g tac t ta tgccg 1 1 tc tatac t tcac tacagca tggtcaat tgcggga ttcgcaagta tc 
gcaacat tea tat tttataaagaa tact tttatgaagaa 
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46. 


atattaagaggacaagaagaaagaaagtatagtattagaaagtattcaataggcgtggtg 
tcagtgttagcggctacaatgtttgttgtgtcatcacatgaagcacaagcctcggaaaaa 
acatcaactaatgcagcggcacaaaaagaaacactaaatcaaccgggagaacaagggaat 
gcgataacgtcacatcaaatgcagtcaggaaagcaattagacgatatgcataaagagaat 
agtaaaagtggaacagtgacagaaggtaaagatacgcttcaatcatcgaagcatcaatca 
acacaaaatagtaaaacaatcagaacgcaaaatgataatcaagtaaagcaagattctgaa 
cgacaaggttctaaacagtcacaccaaaataatgcgactaataatactgaacgtcaaaat 
gatcaggttcaaaatacccatcatgctgaacgtaatggatcacaatcgacaacgtcacaa 
tcgaatgatgttgataaatcacaaccatccattccggcacaaaaggtaatacccaatcac 
gataaagcagcaccaacttcaactacacccccgtctaatgataaaactgcacctaaatca 
acaaaagcacaagatgcaaccacggacaaacatccaaatcaacaagatacacatcaacct 
gcgcatcaaatcatagatgcaaagcaagatgatactgttcgccaaagtgaacagaaacca 
caagttggcgatttaagtaaacatatcgatggtcaaaattccccagagaaaccgacagat 
aaaaatactgataataaacaactaatcaaagatgcgcttcaagcgcctaaaacacgttcg 
actacaaatgcagcagcagatgctaaaaaggttcgaccacttaaagcgaatcaag tacaa 
ccacttaacaaatatccagttgtttttgtacatggatttttaggattagtaggcgataat 
gcacctgctttatatccaaattattggggtggaaataaatttaaagttatcgaagaattg 
agaaagcaaggctataatgtacatcaagcaagtgtaagtgcatttggtagtaactatgat 
cgcgctgtagaactttattattacattaaaggtggtcgcgtagattatggcgcagcacat 
gcagctaaatacggacatgagcgctatggtaagacttataaaggaatcatgcctaattgg 
gaacctggtaaaaaggtacatcttgtagggcatagtatgggtggtcaaacaattcgttta 
atggaagagtttttaagaaatggtaacaaagaagaaattgcctatcataaagcgcatggt 
ggagaaatatcaccattattcactggtggtcataacaatatggttgcatcaatcacaaca 
ttagcaacaccacataatggttcacaagcagctgataagtttggaaatacagaagctgtt 
agaaaaatcatgttcgctttaaatcgatttatgggtaacaagtattcgaatatcgattta 
ggattaacgcaatggggctttaaacaattaccaaatgagagttacattgactatataaaa 
cgcgttagtaaaagcaaaatttggacatcagacgacaatgctgcctatgatttaacgtta 
gatggctctgcaaaattgaacaacatgacaagtatgaatcctaatattacgtatacgact 
tatacaggtgtatcatctcatactggtccattaggttatgaaaatcctgatttaggtaca 
tttttcttaatggctacaacgagtagaattattggtcatgatgcaagagaagaatggcgt 
aaaaatgatggtgtcgtaccagtgatttcgtcattacatccgtccaatcaaccatttgtt 
aatgt tacgaatga tgaacc tgccacacgcagagg tatc tggcaag t taaaccaatcata 
caaggatgggat _ . 




47. 


atgattcatctcattaaggggaagatgcatcatacagttttgtgtattcatttaaacaaa 
ggggttgctttaatgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttt 
tttgtctatagtttagtgggcatactatgtttctttattccttttacgattaatggtaac 
aacactattttcgtcgatcatgttcatctagccattcgctcaatcataggtccacttatg 
ccctatgttgcactgattatgattttaattggtacagcgttaccaatagtgagacgtact 
tttatgacttcaatcacaaacttggtcattacattatttaaagttgcaggtgcaatgatc 
ggtataatgtatgtatttaaaatcggtccatcaatactatttaaagctaactatggtccg 
tttttgtttgaaaaattaatgatgccattaagtatcttaattccagtaggtgcaattgcg 
ctttctttattagtgggctatggcttattagaatttgtcggtgtttatatggagcctatt 
atgagacctatttttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtc 
ggcagttattccttaggattattgattactaatcgtgtctataagcaagggatgtacaac 
aaacgagaagcc acga t ta t tgcgac tggc 1 1 1 1 caacag 1 1 tc agcaac 1 1 1 tatga 1 1 
atcgttgctaaaactttaggattaatgccgcattggaatttatacttttggataacttta 
gtcatcacatttgtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatca 
acagaa t a 1 1 a taacggacaagaaggagaac aagaag t tgc ta t tgaaggaagcag ac t g 
aaaactgcatatgcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaac 
gtttgggacaatttgaaagacggtttagaaatgactgttggtattttaccttctatatta 
tcgattggttttttaggactgattgtagcgaactatacaccattcattgattggcttggc 
tatatcttctatccatttatttatattttcccaattgctgatcaggctttactagcaaaa 
gcgtcagcgatttctattgtagagatgtttctaccatctttgttagtaactaaagctgca 
atgagtactaaatttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagca 
ttagtgccatgtatactagcaactgaaattaaaatacctgtctggaaactcatcatcatt 
tggtttttacgcgtggcgttgtcgctattaatcaccatccccgtcgctttacttattttt 
gga — 






48. 


atggttattatgaagaaaacaattttactgacgatgacaactcttactttatttagtatg 
tcgcctaactcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaa 
gcacac ccaaacgc acag 1 1 c aaag tgaa t aaagacaccggcgcg t at ac 1 1 a taca ta t 
gacaaaaacaacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcat 
caacacgcaaatcaacgtgatcttaacaacaatcagtaccattcttcattaagtggtcag 
tatacgcacattaatgacgcaattgattcacacacaccgcctcaaacgtcaccaagcaat 
cctttgacaccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttt 
tcaaaagataacaaagggcttattacaggcatcgatttagacgaattgtatgacgaatta 
caaatcgccgaatttaatgacaaagcaaagaccgctgacggtaaacctttagcattaggt 
aacggtaaaatcattgatcagcctcttatcacaagtaagaacaacttatatactgctgga 
caatgtacatggtatgtctttgataaacgtgccaaagatggacacacgattagtacattt 
tggggagatgctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagataga 
cacccaacacgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctac 
gttgaaaaagttaatattgatggaagtattctaatttcagaaatgaactggattggtgaa 
tatatcgtttcatcaagaaccatctctgcttcagaagtttcatcatataattacatccat 


49. 


t tggaggt atcg tcaatgaagcct tata tacaac ttgttg tgt tcaagcaatggt tacaa 
tacatcttgctcgtaacaaccattgtcatcgcactcgtacttattggtatcggttaccgt 
gtagcacatgacaacttcaaaataccgattaccattcaagatttagaccaaaccactgca 
tcaaaatcattcgtcaataaaattaaacaatctgactatgtaactattaaaaaagtcgat 
gaagatgaaagctatattgaagatgatgttactaaaaaggaagctattttaagtatgcaa 
attcctaaaggtttctctcaaaaattaaaagagaaccgtttaaaagaaacgatacagtta 
tatggtagagatgactttataggtggtattgctgtagaaattgttagtagttcattatat 
gagcagcaaattcctaacattatttatgaacaccttgaggatatgaaacagcatcaatcc 
atcgatgctatcaacaagtcctatcataaacatacacctgaatctaaaatcaaatttgtg 
tcgcttactaaacaagcacaacactctatttcaattagcttaatctttgcggtgatttta 
tttgttagcgc tgt tcaagtagtact teat tatcgtttaaaccaacaagcagcattgcaa 
cgattatcacaatatcatttaagccgtttcaaactatatagtacttatgtaatgacacat 
acgattttgttattgttggtactattggcagttagtctatatttgtctcaaccactcagc 
ttaatattttacttaaaatcactgttacttatattgatttatgagataggtatcgtcttt 
atcttattccatattcaaacaataagtcatcgattattcatgacatttatatatgcactt 
gctatgggtatcgtatacttgattattttcatg 
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50. 




gtatcagacttattaaaaggtcgtcgtgcaattgtagctattggctgtatgtttatgatt 
acatttgttgtcttattctacacaaatgctacaagtgtcatgatggttaacatttcattg 
tttgcattaggtgcgttaatctttggtccgcaattattaattggtgtatcattgactggt 
tttgttcctaaaaatgccatcagtgtagcaaacggaatgacaggttcattcgcgtatcta 
ttcggtgactcaatggcgaaagttggtttggcggctattgctgatccaacacgtaacggt 
ttaaacatctttggatatacattaagtggatggacagatgttttcatcgtcttctatgtt 
gcattattcctaggcatgattctattaggaatcgttgctttctatgaagaaaagaaaatt 
agaagtttaaaaatb 

51. atgacaaagaagaaaaacatattaaaagcaatcggtatttacagttttatagcgatgatg 
tttgtcatcattttatatccactactgtggacatttggcatttcccttaatccaggtacg 
aacttgtatggtgccaaaatgataccagacaatgcaacatttaaaaattatgcattctta 
ctattcgatgacagtagtcaatacctgacttggtataaaaatacgcttatcgtagcatct 
gcaaatgcactgtttagtgtgatatttgtcacgttaacagcatatgctttttctagatat 
cgctttgttggtcgtaaatacgggctgattacatttttgattttacaaatgttccctgta 
ttaatggcaatggtcgcaatctatattttgctaaatacaattggattattagattcttta 
tttggactaacactggtatatattggtggatcaataccgatgaatgcctttttagtgaaa 
ggttacttcgatacgattccaaaagaacttgatgaatctgccaaaattgatggtgcaggg 
catatgcgtattttcttacaaattatgcttccattagctaagccgattttagcagttgtt 
gctttgttcaattttatggggccatttatggactttatattacctaaaatactattaaga 
agtcctgaaaaattcacattagcagttggattgttcaactttattaatgataagtatgca 
aataatttcacagtgtttgcagcaggggcaattatgattgcagtacctatagcaatcgta 

ttcttgttcttgcaacgctatttagtatcaggtttaacaacaggtgcgacaaaaggt 

52. gtgatggaaaatagtacgaccgaagcgcgtaatgaagcgacgatgcatcttgatgaaatg 
actgtggaagaggctttaattacgatgaataaagaagatcagcaagtcccgttagcagtt 
cgaaaggcaataccacaattgacaaaagtaattaaaaaaacaattgcacagtataaaaag 
ggtggacgattgatttatatcggtgcaggtacaagtggaaggttgggtgtcttagatgca 
gcggagtgtgtacctacattcaatactgaccctcatgaaattataggtattattgctggt 
ggacaacatgctatgacgatggctgtagaaggtgcggaagatcacaaaaaattagcggaa 
gaagatttgaaaaatatagatttaacatcaaaagatgtcgttataggaattgccgcgagt 
ggcaaaacgccatatgttataggcggtttaacatttgctaacacaatcggtgctacaaca 
gtatctatttcatgcaatgaacatgcagttataagtgaaattgcgcagtatccagtagaa 
gttaaagttggtccagaagtattaactggttcaacacgtttaaagtctggtacagcacaa 
aagttaattttaaatatgatttcaaccatcacaatggttggtgtcggaaaagtttacgat 
aacctcatgattgatgttaaagcaaccaatcaaaaactgatcgaccgttcagtgcgtatt 
attcaagaaatatgtgctatcacatatgatgaagcaatggcgttatatcaggtatctgag 
catgatgtgaaagttgcgacagttatgggtatgtgtggcatttctaaggaagaagcaaca 

agacggttattaaacaatggtgacattgttaaacgagcaatcagagatagacaacct 

53 . ttgcaatacataattcgttatattatgatgactttacaaatacatacagggggtattaat 
ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 
ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 
gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 
cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 
gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 
aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 
caacgtaacggcttcattcaaagccttaaagacgacccaagccaaagcactaacgtttta 
ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 
gaacaacaaaatgctttctatgaaatcttgaatatgcctaacttaaacgaagaacaacgc 
aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 
gctaaaaagttaaatgaatctcaagcaccgaaagcggataacaaattcaacaaagaacaa 
caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 
ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 
aagctaaatgatgctcaagcaccaaaagctgacaacaaattcaacaaagaacaacaaaat 
gctttctatgaaattttacatttacctaacttaactgaagaacaacgtaacggcttcatc 
ca aagc c 1 1 aaagacg a t c c t tc ag tgagcaa agaaa ttttagcagaagcta aaaag eta 
aacgatgctcaagcaccaaaagaggaagacaataacaagcctggcaaagaagacaataac 
aagee tggcaaagaagacaacaacaagcc tggtaaagaagacaacaacaagcc tggcaaa 
gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 
aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 
gatacagtaaatgacattgcaaaagcaaacggcactactgctgacaaaattgctgcagat 
aacaaattagctgataaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 
caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 
aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 

ttagctggacgtcgtcgcgaacta 
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54. 


ttggataaaaagtctgagaagcggggcattaaaatgacggtacaaagtgcatatatacat 

attccattttgtgtaagaatatgtacatattgtgatttcaataaatattttatacagaat 

caacctgtagatgagtacttagatgcactaatcacagaaatgtctacagcaaaatatagg 

atcttaaagaccatgtatgtaggtggcggcacaccaacggccctttctattaatcagttg 

gaaagattacttaaagcaatacgtgatacgtttacaatcacaggcgagtatacatttgaa 

Icaaatcctgatgagttaactaaagagaaagtccaactattagaga^ 

aggatttcaatgggcgttcaaacattcaagccggagttattgtctgttttaggtagaacg 

cacaatactgaagatatttacacttcggtgttaaatgctaaaaacgcaggtattaaatca 

atcagtttagatttaatgtatcatttaccgaaacagacgattgaagattttgaacaaagt 

ttagatctagctttagatatggatattcaacatatttcgagttacggcttaatacttgaa 

cctaaaacccaattttataatatgtatagaaaaggcttgctcaaacttcctaatgaggat 

ttaggtgctgacatgtatcagttgctgatgtctaagatagaacaatctcctttccatcaa 

tacaaaatatctaattttgcattagatggccatgaatcagaacataataaggtttactgg 

tttaatgaggaatattatggatttggagcaggtgcaagtggccacgcagduygcijuy^yu 

tatacgaatatcaatccagtgaatcattatatcaaagctataaataaagaaagtaaagca 

attttagtatcaaataaaccttctttgactgagagaatggaagaagaaatgtttcttggg 

ttgcgtttaaatgaaggtgtgagtagtagtaggttcaaaaagaagtttgaccaatctatt 

gaaagtgtctttggtcaaacaataaataatttaaaagagaaggaattaattgtagaaaag 

aacgatgtgattgcacttacaaatagagggaaagtcataggtaatgaggtttttgaagct 

ttcctaataaatgat ___ 


55. 


MRNIENl^PGDSVDHFFLVHKATQGW^ 

KPEEIVHVKGbirNYRGNKQMKVNQIRI^TTEXK3LKTEX3FVDQAPLSPAEIQEEISHYLL 
DIENA^QRITRHLLKKYQERFYTYPAASSHHHNFASGLSYHVLTMLRI AKS ICDI YPLL 
NKSLL YSGI I LHDI GKVRELSGPVATS YTVEGNLLGHI S I ASDEWEAARELNI EGEEIM 
LLRHM I LSHHGKLEYGS PKLPYLKEAEI IXYIl^IDARMNMFEKAYKKTDKGQFTDKI FG 

LENRRFYNPESLD 


56. 


MNKHHPKI^FYSII^STLGVASVI^ 

TOPPKDTNO/IX}PATQPANTAKNYPAADESLKDAIKDPAIjE2^KE 
NETQYYHFFSIKDPADVYYTKKKAEVELDn^ASTWKKFE 

DHAYIRFPVSIX^QEI^IVSSTQIDLX3EETNYDYTKLWAKPIYNDPSLWSiyi™AVW 
NDQSS SVASNQTNTOTSNQNTSTINNANNQPQATTNMSQPAQPKS STNADQAS SQPAHET 
NSNGNTT^JDKTNE S SNQ SDVNQQ YP PADESLQDAIKNPAI IDKEHT ADNWRP I DFQMKNDK 
GERQFYH YASTVEPATV I FTKTGPI I ELGLKTASWKKFEVYEGDKKLPVELVS YDSDKD 
YAYIRFPVS^GTREVKIVSSIEYGEOTHEDYDYTLMVFAQPITNNPDDYVDEETYN^ 
IAPYHKAKTLERQVYELEKI^EKLPEKYKAEYKKKIJ5QTR^^ 
ITOQLTDI^EAHFWFESEENSESVMDGFV^ 

GKRVTTVSKDPKNNSRTLIFPYI PDKAVYNAIVKWVANI GYEGQ YHVRI INQDINTKDD 

DTSQNNTSEPLWQTGQEGKVADTDVAENSSTAT^ 

DKDVQHDVDHLSDMSDNNHFDKYDLKEM^^ 

NKNKDKVI QLNH I ADKI^TGKAAKLDVVKQNYNNTDKVTDKKTTra LP SD IHKTVDK W 
KTKEICAOTPSKENKLSQSKMLPKTGET^ 


57. 


Msdf nhtdhs t tnhsqtpryrrpkfpwfktvi val i agx i gallvlgigkvlnstilnkd 
Gs tvqttnnkggnqldgqskkf gtvhemiksvsp ti vgvinmqkas svddl lkgksskps 
Eagvgsgviyqinimsayivtiirriwidgan^ 

Entkgikaiqfansskvqtgdsvfamgnplglqfansvtsgiisasertidaettggntk 
Vsvlqtdaainpgnsggalvdingiilvginsmkiaatqvegigfaipsnevkvtieqlvk 
Hgkidrpsigiglinlkdipeeereqlhtdredgiyvakadsdidlkkgdiiteidgkki 
Kddvdlrsylyenkkpgesvtvtvirdgktkevkvklkqqkeqpkrqsrserqspgqgdr 
dffr 


58. 


VNQQQEKTTTTPTTINPLTGEKVGEGEPTTEVTKEPVDEITQFGGEEVPQGHKDEFDPNL 

PIDGTEEVPGKPGIKNPETGEWTPFVDDVTKHGPKAG^ 

PGEEKVTQEGQTGEKTTTTPTTINPLTGEKVGEGE 

KDEFDPNLPIDGTEEVPGKPGIKNPETGEVVTPPVDDVTKIiGPKAGEPEVTKEEIPYETK 
R\^DPTMEPGSPDKVAQKGENGEKTTTTP^INPLTGEKVGEGEPTTEVTKEPIDEIVNY 
APEIIPHGTREEIDPNLPEGETKVIPGKDGLKDPETGEIIEEPQDEVIIHGAKDDSDADS 
DSDADSDSDADSDSDADSDSDADSDSDSDSDSDSDSDSDADSDSDADSDSDSDSDSDADS 
DSDADSDSDADSDSDADSDSDSDSDSDADSDSDSDSDSDADSDSDADSDSDADSDSDADS 
DSDSDSDSDADSDSDSDSDSDSDADSDSDSDSDADSDSDADSDSDADSDSDADSDSDSDS 
DSDSDSDSDSDSDRDSDADSDSDADSDSDSDSDSDADSDSDSDSDSDADSDSDADSDSDS 
DADSDSDSDSDSDADSDSDADSDSDADSDSDADSDSDSDSDSDSDSDSDADSDSDADSDS 
DADRDHNDKTDKPNNKELPiyrc^ 


59. 


MKSLKTVIGMNNKEHIKSVI IJtfjLVLMSNAnjTYMVWNFS PDI ANVDNTDSJKKSETKPLTT 
PMTAKMDTTITPFQI IHSKlTOHPECTIATVSNVimLTKPLKNKEVKSVEHVRR^ 
DI^SDFILFDFTYDLPLSTYIXBQVLlSIMNAKVPNHFNFmLVIDHDA^ 
DYVKLTTTTKNDHFIJDALAAVKKDMQP 

NTI S VEKMNAILFDDSTIWSSKSGVTTYNNNTGVA S SKM 
EETI PGTFDF INGH GGF LNFJDFRLF STNNQ SG EILTYQRFI^GY PTFNKEG SNQ I QVTWGE - 
KGWDYRRSIJ^TDVVLNSEDNKSLPKX.ESVRSS 
HNHIEVQINSELWRWYVEY1X3EWYVYNDGRLE 
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60. 


MSKROKAFHDSLANEKTRVRLYKSGKNWVKSGIKEI EMFKIMGLPFI SHSLVSQDNQSI S 

KKMTGYGLKTTAVI GGAFTVNMLHDQQAFAASDAPLTSELNTQSETVGNQNSTTI EASTS 

TADSTSVTKNSSSVQTSNSDTVSSEKSEKVTSTTNSTSNQQEKLTSTSESTSSKOTTSSS 

DTKSVASTSSTEQPINTSTNQSTASNNTSQSTTPSSVNl^TSTTSTSTAPVKLRTFSRL 

AMSTFASAATTTAVTAOTITVNKDNLKQYMTTSGNATYDQSTGIVTLTQ 

GTRI DSNKSFH FSG KVNLGNKYEGHGNGGDGIGFAF S PGVLGETGLNGAAVG IGGLSNAF 

GFKLDTYHNTSKPNSAAKANADPSNVAGGGAFGAFVTTDSYGVATTYT 

VO PTNOTFQDFDINYNGDTKVMTVKYAGQTWTRNI SDWI AKSGTTNFSLSMTASTGGATN 

LOOVOFGTFEYTESAVTQVRYVDVTTGKDI I PPKT YSGNVDQWTIDNQQSALTAKGYNY 

TSWSSYASTYM>TmTVKMTNAGQSVTYYFTDVKAPTW 

™ GTG T\mm/TGLPSGLSYDSATNSIIGTP^ 

DTTAPTVT PIGDQS SEVYSPI SP I KI ATQDNSGNAVTNTVTGLP SGIjTFDSTNNTI SGT P 
TNIGTSTISIVSTDASGNKTTTTFKYEVTRNSMSDSVSTSGSTQQSQSVSTSKADSQSAS 
TSTSGSIWSTSASTSKSTSVSLSDSVSASKSLSTSESNSVSSSTSTSLVNSQSVSS.SMS 
DSASKSTSLSDSISNSSSTEKSESLSTSTSDSLRTSTSLSDSLSMSTSGSLSKSQSI>STS 
ISGSSSTSASLSDSTSNAISTSTSLSESASTSDSISISNSIANSQSASTSKSDSQSTSIS 
LSTSDSKSMSTSESLSDSTSTSGSVSGSLSIAASQSVSTSTSDSMSTSEIVSDSISTSGS 

LSASDSKSMSVSSSMSTSQSGSTSESLSDSQSTSDSDSKSLSQSTSQSGSTSTSTSTSAS | 

VRTSESQSTSGSMSASQSDSMSISTSFSDSTSBSKSASTASSESISQSASTSTSGSVSTS 

TSLSTSNSERTSTSMSDSTSLSTSESDSISESTSTSDSISEAISASESTFISLSESNSTS 

DSESQSASAFLSESLSESTSESTSESVSSSTSESTSLSDSTSESGSTSTSLSNSTSGSTS 

I STSTSI SESTSTFKSESVSTSLSMSTSTSLSDSTSLSTSLSDSTSDSKSDSLSTSMSTS 

DSISTSKSDSISTSTSLSGSTSESKSDSTSMSISMSQSTSGSTSTSTSTSLSDSTSTSLS 

LSASMNQSGVDSNSASQSASNSTSTSTSESDSQSTSSYTSQSTSQSESTSTSTSLSDSTS j 

ISKSTSQSGSVSTSASLSGSESESDSQSISTSASESTSESASTSLSDSTSTSNSGSASTS , 

TSLSNSASASESDLSSTSLSDSTSASMQSSESDSQSTSASLSDSLSTSTSNRMSTIASLS 

TSVSTSESGSTSESTSESDSTSTSLSDSQSTSRSTSASGSASTSTSTSDSRSTSASTSTS 

MRTSTSDSQSMSLSTSTSTSMSDSTSLSDSVSDSTSDSTSASTSGSMSVSISLSDSTSTS 

TSASEVMSASISDSQSMSESVNDSESVSESNSESDSKSMSGSTSVSDSGSI.SVSTSLRKS 

ESVSESSSLSCSQSMSDSVSTSDSSSLSVSTSLRSSESVSESDSLSDSKSTSGSTSTSTS 

GSLSTSTSLSGSESVSESTSLSDSISMSDSTSTSDSDSLSGSISLSGSTSLSTSDSLSDS 

KSLSSSQSMSGSESTSTSVSDSQSSSTSNSQFDSMSISASESDSMSTSDSSSISGSNSTS 

TSLSTSDSMSGSVSVSTSTSLSDSISGSTSVSDSSSTSTSTSLSDSMSQSQSTSTSASGS 

LSTSISTSMSMSASTSSSQSTSVSTSLSTSDSISDSTSISISGSQSTVESESTSDSTSIS 

DSESLSTSDSDSTSTSTSDSTSGSTSTSISESLSTSGSGSTSVSDSTSMSESNSSSVSMS 

QDKSDSTSISDSESVSTSTSTSLSTSDSTSTSESLSTSMSGSQSISDSTSTSMSGSTSTS 

ESNSMHPSDSMSMHHTHSTSTSRLSSEATTSTSESQSTLSATSEVTKHNGTPAQSEKRLP 

DTGDS IKQNGLLGGVMTLLVGLGU4KRKKKKDENDQDDSQA 


61. 


MPKXWILIYLLSTTLVLPTLVSPTAYADTPQKD^^ 

DKADKNOTSNQDNNDKKFKTIDDSTSDSNNIIDFIYKNLPO/IWINQLLTKNKYDDNYSLT 
TLIQNLFNLNSDI SDYEQPRNGEKSTNDSNKNSDNSIKNDTDTQS SKQDKADNQKAPKSN 
NTKPSTSNKQPNSPKPTQPNQSNSQPASDDKANQKSSSKmQSMSDSALDSILDQYSEDA 
KKTQKDYASQSKKX1KNEKSNTKNPQLPTQDELKHKSKPAQSFNNDVNQKDTRATSLFETD 
PSISIOTDDSGQFNVVDSKDTRQFVKSIAKDAHRIGQDNDIYASVMIAQAILESDSGRSAL 
AKSPNHNLFGIKGAFEGNSVPFOTLEAIX^QLYSIl^GFRKYPSTKESLKDYSDLIKNGI 
DGNRTIYKPTWKSEADSYKDATSHLSKTYATDPNYAKKLNS I IKHYQLTQFDDERMPDLD 

KY^IRSIKDYDDSSDEFKPFllEVSDSMPYPHGQCTWYVYNRMKQFGTS I SGDLGDAHNWNN \ 
RAQYRDYQVSHTPKRHAAVVFEAGQFGAIX2HYGHVAFVEKVNSDGS IVI SESNVKGLGI I 
SHRTINAAAAEELSYITGK 


62. 


MRKFSRYAFTSMAALTLLSTLSPAAIAIDSKmPANSDIKFEWQKSDAVKALKELPKSE 

NVKNIYQDYAVTOVKTDKKGFTK^LQPSVIXSVHAPDKEW 

KVKPTNKVTLSKDDAADKAFKAWIDKNKAKNLKDW 

VTPE I SHWKVKI DAQTGEI LEKMNLYKEAAETGKGKGVIiGDTKDININS IDGGFSLEDLT 

HQGKLSAFSFI^G/rGQATLITNEDENFVKDEQRAGVDAN^ 

QGSPIVSLTHVNINnfGGQ_DNRNNAAV^ 

ETANLEYKDQSGALNESFSDVFGYFVDDEDFI^GEDVYTPGKEGDALRSMSNPEQFGQPA 
HMKDYVFTEKDNGGVHTNSGI PNKAAYNVI Q AIGKSKSEQ I YYRALTEYLTSNSNFKDCK 
DALYQAAKDLYDEQTAEQVYEAWNEVGVE 


63. 


MKKRIDYLSNKQNKYS IRRFTVGTTSV IVGATI LFGI GNHQAQASEQSNDTTQS SKNNAS 
ADSEKNNMIETPQLNTTANDTSDI SANTNSAWDSTTKPMSTQTSNTTTTEPASTNETPQ 
PTAIKNQATAAKMQDQTVPQEANSQVDNKTTNDANS I ATNSELKNSQTIiDI>PQS S PQTT S 
m a nr«T>c vd cn rDTD a\ro ct nrat?D\7VNn\ 21 naif RTNVMTJKVTA KNFKXiEKTT FDPNOSGNTF 
MAANFTVTDKVKSGDYFTAKLPDSLTGNGDVDYSN 

LTKTYTFVFTDYVNNKENINGQFSLPLFTDRAKAPK5GTYDANINIADEMF 
S PI AGIDKPNGANI S SQI IGVDTASGQNTYKG/IVFVNPKQRVLGIWTflVYTKGYQDKI EES 
SGKVS ATDTKLRI FEVNDTSKLSDS YYADPNDSNLKEVTDQFKNRI YYEHPNVAS I KFGD 
ITKTYVVLVEGHYDlTrGKI^KTQVIQENVDPVTNRDYS I FGWNNENWRYGGGSADGDSA 
VNPKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 
DSDSESDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
* DSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSTDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
RVTPPl^QKAPSNPKGEVi^Sl^SKQHKTDALPETGDKSEimaATLFGAMMALIiGSLL 
LFRKRKQDHKEKA 


64. 


MKKTIMASSI^VALGVTGYAAGTGHQAHAAEVNVDQAH 
DIHFVKDGFQYNFTSNGTTWSWSYEAANGO/TAGFSNVAGADY^ 

SSKSNVEAVSAPTYHNYSTSTTSSSVRIiSNGNTAGATGSSAAQIMAQRTGVSASTWAAII 
ARESNGQVNAYNPSGASGLFC^PGWGPTNTVDQQI^l^VKAYKAQGLGAWGF 


65. 


MGGYLIMKlCIVTATIATAGIiATIAFAGHDAQAAEQNl^GYNSlTOAQSYSYTYTrDAG^NY 
HYTOTGNWNPSQLTQNISrrYYYNNYOT 

GGSGASYSTTSNNVHVTTTAAPSSNGRSISNGYASGSIttYTSGQCTYYVFDRVGGKIGST 
WGmSNWANAAASSGYTVl^PKVGAIMQTTO^YYGHVAYVEGWSNGSVRVSEMl^GHG 
AGWTSRTI SANQAGSYNFIH 
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66. 


TIOHLGYGVAVETVELDITGMTCAACSSRIE WBtui l byARvuu rDD 
TO^KLVTRJQKIX3YDASIKDNNKDQTSRKAEALQHKI*IKIjI I SAVI*SLi^J*r^LMKWI^P 
NMHI PALFTNPWFQFI LATPVQF 1 1 GWQFYVG AYIC^LRNGGANMDVLVAVGTS AAYFYSI 
YEMVRWLNGSTTQPHLYFETSAVLITLILFGKYLEARAKSQ^^ 

KDGNEVMI PLNEVHVGDTLI VKPGEKI PVDGKI I KGMTAI DESMLTGES I ^^^^^?Y 
IGSTMNKNGTITMTATKVGGDTALANI IKWEBAQS SKAP I QRLADIISGYFVPIWGI A 
LLTFIWITLVTPGTFEPALVASISVLVIACPCAI^IATPTSIMVGTGRAAENGILFKGG 

EFVERTHQIDTIVU)KTGTITNGIIPVVTDYHGDN^ 

EKQLI LTETTTFKAVPGHGI EATIDHHHILVGNRKLMADNDI SLPKE I SDDLTHYERDGK 
TAMLI AVNYSLTGI I AVADTVKDHAKDAIKQLHDMG 1 EVAMLTGDNKNTAQAI AKQVGI D 
TVIADI LPEE1CAAQI AKLQQQGKKVAMVGDGVNDAPALVKADIGIAIGTGTEVAIEAADI 
TILGGDmLIPKAIYASKATIRNIRQ^FWAFGYNIAGIPIAALGLLAPWVAGAAMALSS 

VSWTNALRLKKMRLE PRRKDA _ . 


67. 


MFT)SIRETIDYAVENNMSFADIMVKEEMELSGKSRJ3^^ j 
GVE SVTGYTGHDAAKLRDYNETHHALSG YEMI DAVKG AI ATNEVNAAMGI I CATPTAGSS 
GTIPGALFKLEKTH1DLTEEQMIDFLFTSALFGRVVANNASVAGATGGCQAEVGSASAMAA 
AAAVAI FGGS PE ASGHAMALAI SNLLGLVCDPVAGLVEI PCVMRNAIG SGNALI SADLAL 
AGIESRIPVDEVIEAMDKVGRl^PASLRETGI^GLAGTPTGEAIKRKIFGTAEDMVKl^ 


68. 


MKNNLRYGIRKHKIXIAASVFLGTMIWGMGQDKEAAASEQKT^ 
QTTATNVNHIEF/IX3SYNATVTEQPSNATQVTTEEAPKAVQAP 

EAKPQVKETTQSQDNSGIX3RQVDLTPKKATQNQVAETQVEVAQPRTASESKPRVTRSAIW 

AEAKEASNAKVETGTDVTSKVTVEIGSIEGHN 

DYFDFTLSNNVNTHGVSTARKVPEIKNGSWMAT^ 

LE I NLF IDPKTVQTNGN QT I T STLNEE QTSKELD VKYKDG I GNYYANLNGS I ETFNKANN 
FJ?SHVAFIKPNNGKTTSVTVTCTLMKGSNQNGNQ 

SKFKEWSNMSGNLNLQNNGS YSLNI EMjDKTYVVHYDGEYIiNGTDEVDFRTQMVGHPEQ 

lykyyydrgytltwdnglvlysnkangngkttgpiiq 

ttveeeydsstldidyhtaidggggyvdgyietieetdssaididyhtavdseaghvggy 

tesseesnpidfeesthewskhkjudvve^edtnpgggqvttes^vefdeestkgivtg 

avsdhttvedtkfiyttesi^ielvdelpeehgqaqgpveeit 

nydvieeieenshvdiksfxgyeggqnsgnqsfeedteedkpkyeo^^ 

i hgqnkgnqsfeedtekdkpkyehggni ididfdsvph ihgfnkhtei ieedtnkdkps y 

qfgghnsvdfeei)tlpkvsgqnego^^ieedttpplvpptpptpe^psepetptpptpw 

psepetptpptpevpsepetptpptpewaepgkpvppakeepkkpskpveqgkvvtp^^ 

einfjcvkavaptkkpqskkselpetggeestnkgmlfgglfsilglallrr 


69. 


LHLRENIIVKSNIJIYGIRKHKXGAASWLGTMI^^ 

TESKASETQTTTNNVNTIDETQSYSATSTEQPSQSTQVTTEEAPKTVQAPKA/ETSRVDLP 

SEKVADKETTGTQTOIAQPSNVSEIKPRMKRSTW 

EEGSEIVGK^QDTNVVNPHNAERVTLKYKWKFGEGI 

VPEIKSTDGQVMATGE I IGBRKVRYTFKE YVQEKKDLTAELSLNIiFIDPTTVTQKGNQNV 

EVKLGETIVSKI FNI QYIXSGVRDNWGA^ANGRIDTLNKVDGKFSHFAYMKPNNQSLS SVT 

VTGQVTKGmPGVNNPTVKVYKHIGSDDLAESVYAKL^^ 

SLNFNNLDQSXNWIKYEGYYDSlJASNLEFQ/rHLFGYY 

GDGKDKLKEPIIEMSTPIFJ±EFKSEPPVEKHELTGTI 

AECTIETEEDS IHVDF13ESTHENSKHHADWEYEEDTN 

IVTGAVSDHTTI E15TKEYTTESNLI ELVDELPEEHGQAQGPIEEITENNHHI SHSGLGTE 
NGHGI^GVIEEIEENSHVDIKSELGYE^QNSGNQSFE^OTEEDKPKYEOGG^IVDIDFD 
SVPQIHGQNNGNQSFEEDTEKDKPKYEOGG^ 

KPNYQFGGHNSVDF EEDTLPQVSGHNEGQQTI EEDTT P P I VPPTP PTPEVPSEPETPT PP 

TPEVPSEPETPTPPTPEVPTEPG3PIPPAXEEPKKPSKFVE<^KV^ 

PTKKAQSKKSELPETGGEESTNNGI^FGGLFSILGLAL^ 


70. 


MQMRIJKKGPVNKRVDFLSNKLNK^ 
TTIJCDNVQSKEVKIEEVTNKDTAP^GVE 

VADVAEVQPKSSWHNAETPKVRKARSVDEGSFDITRDSKNVVESTPITIQGKEHFEGYG 
SVDIQKKPTDIiGVSEVTRFNVGNESNGLI GALQLKNKI DFSKDFNFKVRVANNHQSNTTG 
ADGWGF LPS KGNAEE YLTNGG I LGDKGLVNSGGFKI DTG Y I YTS SMDKTEKQ AG QG YRGY 
GAFVKNDSSGNSQMVGENIDKSKTNFI2TYADNSTOTSIX3KFHGQRLND^ 
RAEYAGKTWETSITDLGLSKNQAYNFLITSSQRWGLNQGINANGWMRTDLKGSEFl'^ 
APKTITELEKKVEE I PFKKERKFl^DLAPGTEKVTREGQKGEKTITTPTLKNPLTGVI I S 
KGEPKEEITKDP INEI/TE YG P ETI APGHRDE FD PKLPTGEKEEVPGKPG I KNPETGDWR 
PPVDSVTKYGPVKGDSIVEKEEI PFXKERKFNPDIAPGTEKVTREGQKGEKTITTPTLKN 
PLTGEIISKGESKFEITKDPIl^LTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKN 
PETGDVWPPVDSWKYGPWGIDSIVEKEEIPFKKEPaCFNPDIAPGTEKVTREGQKGECT 
ITTPTLKNPLTGBIISKGESKEEITKDPINELTEYGPETITPGHRDFJDPKiPTGF^EV 
PGKPGIKNPETGDVVRPPVDSVTKYGPVKGDSrVEK^ 

PTDO/TEJCVPGKPGI KNPDTGKVI EE PVDDVIKHG PKTGTPETKTVEI PFETKREFNPKLQ 
PGEERWQEGQPGSKTITTPITVNPLTGEKVGEGQPTEEITKQPVDKIVEFGGEKPKDPK 
GPENPEKPSRF^HPSGPWPNNPGLSKDPvAKPWGPVHSMDKNDKVKKSKIAKES^ 
KRAE L PKTGLE STQKGL IFSSIIGI AGLMLLARRRKN 


71. 


MKNKY I SKLLVG AAT I TLATMI SNGEAKASEOTQOTSTKHQTTQNNYVTDG^KAFYQVLH 

_ .■ATfnnnAmYAuTTnnT v\ TT"kT"3T"i 7\ ntnJDPOPT VY"*^I/"KTOT^OT3X fA/VYKIJV T?VWX rT.VTvTT"lNTT /PROR 

yiKnTTEKQRNQYTKTTiHKHPKRAQj!.Vr aKbi^J\iJaiuN)lrUKKvA^Aji>iAr ILW LxJWlUViLt 1 dv^ 

KNNYIAQIKENPDRSQQVWVESVQSSKAKERQNIENADKAIKDFQDNKAPKT>KSAAYFJ^ 
SKLPKDLRDKNNRFVEKVSIEKAIVRJffiERVKSANDAI SKLNEKDSIENRREAQREVNKA 
PMDVKEHLQKQLDALVAQKDAFJKWAPK^ 

VPQSKLIX3YYQSLKDSFNYGYKYLTDTYKSYKEKYDTAXYYYOTYYKYKGAIDQTVL 
GSGSKSYIQPLKTODKNGYIiAKSYAQVRNYVTESINTGKVLYTFYQNPTLVKTAIKAQET 
ASS I KNTLSNLLS FWK 


72. 


MAVFSKEKKRGCIWI ETFKAFVI DKDE SGKVT PTFKQLSPTDLPKGDVLIKVHYSG INY 
KDAIATQDHNAVVKSYPMIPGIDIiAGTIVESEAPGFEKGEQVIVTSYDLGVSHYGGFSEY 
ARVKS EWI I KLPDTLTLEESMI YGTAG YTAG LAI ERLEKVGMNI EDGPVLVRGASGGVGT 
I^VimNElXSYKVIASTGKQDVSDQLLELGAKEVIDRLPVEDDHKKPLASSTWQACVDPV 
GGEG INYVTKRLNHSG S I AVIGMTAGNT YTNSVFPHI LRGVNI LG I DSVFT AMKLRQRVW 
RRIAKDLMPENLHEIKQVITFDELPEQIJ^IKHENKGRIVIDFGVDK 


73. 


MKKEWATTETAGIGTAEVGQAYHADAAENYTNYNN^^ 

GNEYTAGQC1WYVYDKVGGEIGSTWGNAN>WAAAAQGAGFTVNHTPSKGAILQSSEGPFG 
HVAYVESVNSDGSVTI SEMNYSGGPFSVS SRTI SASEAGNYNYI HI 
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74. 


MKKIATATIATAGFATIAIASGNQAHASEQDNYGYNPNDPTSYSYTYTIDAQGNYHYTWK 
GNWHPSQLNQDNGYYSYYYYNGVTJNYNNYN 

TNSYRTGGLGAS YSTS SNIWQVTTTMAPSSNGRSI SSGYTSGRNLYTSGQCTYYVFDRVG 
GKI G STWGNASNW ANAAARAG YTVNOT PKAGAI MQTT QGA YGH^ SVRVS E 

MNYGYGPGWTSRTI SASQAAGYNFIH — 


75. 


MSWTYRIKKWQKLSTITLLMAGVITLNGGEF^ 

VNYGYJJA.X l^ii^W tUWAJtvlA-r unl E*J\ d±\ i iv i_u_*xvi_*x i-iv a ciwumvx um u wvj * *.,».■» 

RNIEKIAEAMRNPKTTLOTDENIOaCVKDALEWLHKNAYGKEPDKKV^ 

TNLNWWDYEIGTPKSLTNTLILLNDQFSNEEKK^ 

GGNLVDISKVKLLECIIEEDKDMI^SIDSFNKVFTXVQDSATGKERNGFYKDGSYIDHQ 

DVPYTGAYGWIiLEGISQMMPMIKETPFNDKTQNDTTLKSWIDIXSFMPIjI 

GRAISRENETSHSASATVMKSLLRLSDAMDDSTKAKYKKIVKSSVESDSSYKQNDYLNSY 

SDIDKMKSL^DNSISKNGLTQQLKIYITOMD^ 
GENLKGWHTGAGMS YLYNS DVKH YHDNFWVTAD^ 

VGGTKVDDQHAS IGMDFENQDKTLTAKKS YF ILNDKI VFIX3TGIKSTDS SKNPVTTI ENR 

KANGYTLYTDDKQTTNSDNQENNSVFLESTDTKKNIGYHFLNKPKITVKKES 

NKSQKDTQKTOEYYEVTQKHSNSDITCYGYVL^ 

DNESVWAGWSTySNSTQTFDIIWTKVEVKAK^ 

SKISMTGYSITNKNTSTSNESGVHFELTK 


76. 


MNDLKQFLYIALVCGVI AGLGAFLHI PQYP SMTI PRIVAI LGI I S AMLTFKDKQI SASLK. 

FSALLINVLPLCGTFVASN 


77, 


VSREMSYHWFKKMLLSTSILIIjSSSSLGIATO 
FJdl^NNETGTPHESNG^G^GTGSNSRDANPDSNNVKPDS 

PKPDPDNPKPKPDPKPDPDKPKPNPDPKPDPDNPKPNPDPKPDPDKPKPNPDPKPDPDKP 
KPNPNPKPDPNKPNPNPSPDPDQPGDS^SGGSKNGGTWNPNASIX^SNQGQWQPMSNCGN 
S QNPTGNDFVS QRFLALANGAYKYNP YI LNQ I^LGTQ}YGEVTDED I YNI IRKQNFSGNA 
YI^GLO^QSNYFFJQYFNPLKSERYYRNU^ 

F EPHEKDDFTVVKKQEDNKKSASTAYSKSWLAIVC SMMWFS IMLFIjFVKRNKKKNKNES 

ORR _ — 


78. 


MKNKKRVLIASSLSCAILLLSAATTQANSA 

STAPDDIGKNGKITKRTFWHDEKTNILQ^ 

ESHKFIEKNSNWLKYPSEYHVDFQVKRNRKTEII^ 

TKGIGRTSSNSYSKTISYNC^NYDTIASGKWNISIVmVHWS 

YRrTTRIATVENPEIiSFASKYRYPALVRSGFNPEFLTYLSNEKSNEK^ 

KNRPGIHYAPPILEKNKIXSQRLIVTYFA/DWKNKTVKWDKYSDDISrK 


79. 


MYTRTATTSDSQKNITQSLQFNFLTEPlflYD_^ 

WPGS Y SVS I QNVDDNNNT1WTDFAPKNQDESREVKYTYGYKTGGDF S INRG GLTGNI TKE 
SNYSETI S YQQPS YRTLLDQSTSHKGVGWK\mAHI*I^^ 
SLTRNGJ^WAKDNFTPKDKMPVWSEGFNPEFIAVMSH^ 
IDWNRiIGFW3YWSGENHVDKKEE 


80. 


WKFMNYPNGKPYRKNSAIDGGKKTAAFSNIEYGGRG^ 

KKPTPVQI\mVi^PKRSKAVINEAYFRTPSTTDYNGWCGYYIDFFJUCF/rKmTSFPL^ 

IHDHQVEHMKNAYQX2KGIVFLMIRFKTI^ 

KN^YHT PYQVQPFT JWT.K AVDKT.TI JIESEDRV 


81. 


VNTTKAAiHGDVKX.Q]SroKDHAKQTV SQLAHL^ 

ALDQLMDALO^S I ADKT)ATRASS AYWAEPNKKQSYDEAVQNAESI I A 

SSATQAVISSKNALIXBVERLAQDKQT^^ 

KLTEAQAI^QAMEALRNSIQDQQQTEAGSKFI 

LDKAQVEQLTQAVNQAKDNLH 

RGEVAQKLAFJUCALDQAMQALRN^ 

QTGN PTLDKS QVE QLTQ AVTTAKDNLHGIX3KIJVRDCX3 Q AVTTVNAL PNLNHAQQQALTDA 
INAAPTRTEVAQHVC/TATELDHAMETLK^^ 

AESITDPTNGSNANKDAVDQVLTKLQEKENEL^GNERVAEAKTQAKC^IDQLTHLNADQI 

ATAKQNIDQATKLQPIU^LVLX^AT^ 

KQAXAIJAENVLKQNANKQQVIX^ALQNII^ 

QQDGFKGRIDQSNDLJtfGIC^IVDEAK^^ 

QVYDETVDKAKQALDKSTGQNI/TAKQ^ 

LTHLNNAQRQLAI Q Q INN AETLNKA S RA INRATKLDNAMG AVQQ YI DEQHLGV I S STNYI 

NADDNLKANYDNAIANAAHEI^KVQGNAIAKAEAEQLKQNI IDAQNALNGDQNLANAKDK 

ANAFVNSl^GLNOXX^DLAHKAINNAD^ 

EG J IWYQNADDNAKTNFDDAKRIJOT 

AKDKAIQSINQALANKiKEIEASNATDQD^ 

QTAGNHAIEQVHANEI PKAKIDANKDVDKQVQALIDEIDRNPNLTDKEKQALKDRINQIL 
QQGHNGINNAMTKEEIEQAKAQI^QALQDI^ 

LTDKEKQALKDR INQ I LQQGHXD I XNAMTKEAI EQ AKERLAQALQDI KDLVKAKEDAKND 
t niTR\7n a T .tt>pt nnMPKT.TDKPKO ATJCDRINOILOOGHNDINNALTKEEIEOAKAOLAOA 
I^DIKDLVKAKEDAKNAIKALANAKRDQIN 
AQTIDQLNRGLNIAjLDDIRNT^^ 

DI LAHlTSILIDQLSAEVIDTPSTATISDSLTAKVEVTIJjIXaS 

QQAIESIF^AAQQKl^INNSVTLTLEQKEAAIAEVI^KQQAIDHVNNAPDVliSVEEIQ 

QQEQAHIEQFNPEQFTIEQAKSNAIKS IEDAI QHMI DEIKARTDLTDKEKQFAIAKLNQL 

KEQAI Q AI QRAQS IDE I SEQLEQFKAQMKAANPTAKELAKRKQEAI SRIKDFSNEKINS I - 

RNSEI GTADEKQAAMNQINEIVLETIRDINNAHTLQOVEAALNNGIARI SAVQIVTSDRA 

KQSSSTGIffiSNSHLTIGYGTANHPFNSSTIGHKKKLDFJDDDIDPLHMRHFSNNFGNVIKN 

AIGWGISGLLASFWFFIAKRRRKEDEEEELEIRDNNKD^ 

KEDEEDVT\^EKDSIiNNGESLDKVKHTPFFLPKRFJUCE 

S PLLFAKRFJCDKEED VETTTSI ESRX^EDVPI/LI>AKKKNQKDNQSKDKKSA 

KKKKKKAKKNKK 
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82. 


MNOEVKNKI FS I LKI TF ATALF I FVAITLYRELSG INFKDTLVEFSKINRMSLVLLFI^ 
GASLVILSMYDVILSRALKMDISLGKVLRVSYIINAI^IVGFGGFIGAGVRAl^KN^ 
HDKKKLVHFISLILISMLTGLSLLSLLIVFHVFDASLIIJDKITV^WVLYVVSFFLPLFI 
lYSMVRPPDKNNRFVGLYCTLVSCVEWLAAA^^ 

GLVSFI PGGFGAFDLVVLLGFKTLGWPEEKVIiL^LLYRFAYYFVPVT I ALILSSFEFGT 
SAKKYIEGSKYFIPAKDWSFLMSYQKDIIAKIPSLSIAILWFTSMIFFVl^TIVYDA 
LYDGNHLT YYI LLAI HTS ACLLLLLNWGI YKQSRRAI IFAMI ^ IkI»*TVATFFTYAS YI 
LITWI^IIFVLLIVAFRRARRLKRPVR^ 

I EMHTSVLRYYFWIiTILI I AI I IGMX AWLFDYQFSKVRI SSKIEDCEEI INQYGGNYLSH 
LIYSGDKOFFTNENKTAFI^YRYKASSLVVLGDPLGDEmFDELLEAFYNYAEYLGYDVI 
F YOVTDOHMPIiYHNFGNQFFKLGEEAI I DLTQFSTSGKKRRGFRATLNKFDELNI SFEI I 

eppfste^inelqhvsdlwldzwqemhfsvgefneeylskapigv>irneenfa;iafcsi^ 
ptyfndai svdli rwlpeldlplmdglylhl^lwskeqg ytkf^gmatlsnvgqlhys y 

LRERLAGRVFEHFNGLYRFQGLRRYKSKYNPbMEPRFLVYRKDNSUrffiS 


83. 


MVALTLVGS AWAHQVQAAETTQDQTTNKNVLDSNKVKA 

YODPAIVQPKTANNKTGNAQVSQKVOTAQWGDTRANQSATTNNTQPVAKSTSTTAPKTN 
TNVTNAGYSLVDDEDDNS ENQ INPELIKS AAKPAALETQYKTAAPKAATTS APKAKTE AT 
PKVTTFSASAQPRSVAATPKTSLPKYKPQVNSSINDYIRKNNIiKAPKIEEDYTSYFPKYA 
YRNGVGRPEGIWHDTANDRSTINGEI SYMKNNYQNAFVHAFVDGDRI I ETAPTDYLSWG 
VGAVGNPRFINVEIVHTHDYASFARSMNNYADYAATQLQYYGIJCPDSAEYIX^GTVVfr^ 
AVSKYI^OTDHADPHGYLRSHNYSYDQLYDLINEKYLIKMGKVAPWGTQSTTTPTTPSKP 
TTPSKRSTGKLWAANNGVAQIKPTNSGLYTTVYDKTGKATT^QKTFAVSKTATLGNQK 
PYLVQDYNSGNKFGWVKEGDVVYNTAKS PVNVNQSYS IKPGTKLYTVPWGTSKQVAGSVS 
GSGNQTFKASKQ<MIDKSIYLYGSVNGKSG^SKAYLVDTAKPTPTPTPKPSTPTTI^L 
TVSSLNGVAQINAKNNGLFTTVYDKTGK^^ 

LIGWVKQGDVIYNNAKSPVN\^QTYTVKPGTKLYSVPWGTYKQEAGAVSGTG^ 

QQQIDKSIYLFGTVNGKSGWVSKAYI^WAAPKKAVAQPKTAVKAYTVTKPC^TOW 

AQVKPNNTG I RASVYEKTAKNGAKYADRTF YVTKERAHGNF^YVLmOTS HNI PLGWFNV 

KDLNVQNLGKEVKTTQKYTVNKSl^GLSMVPWGTKNQVILTGmtA 

DVYL YGT INNRTGWVNAKDLT APTAVK PTTS AAKDYNTC WI KNGNGYYYVT PNSDTAKY 

SLKAFNEQPFAVVKEQVINGC/IWYYGKLSNGKIAWI^ 

IQAGLQYKPOVQRVPGKVmSANFKnDVKHAMDTKPJ^QD 

QFI^GKGVIiENQGAAFNKAAQMYGINEVYLI SHALLETGNGTSQLAKG ADVVKNKVVTNS 

OTKYHNVFGIAAYDNDPkREGIKYAKQAGW 

WNPAHPGTHQYATDVDWANINAKI IKGYYDKIGEVGKYFDI PQYK 




84. 


MKGKFUWSSLFVATLTTATLVSSPAANAI^^ 

LEQREHANVILPNISnDRHQITDTTNGHYAPWYIQVEAPTGTFIASGVWGKDTL 
VDATHGDPHALKAFPSAINQDNYPNGGFTAEQITKYSDEGDIJU^KFSPNEQHKHIGEW 
KPATMSNNADTQVNQNITWGYPGDKPVATMWESKGKITYLKGEAMQYDLSTTGGNSGSP 
VFNEKNEVI GIHWXGVPNEFNGAVF INENVR^JFLKQNIEDIHFATWTNLITQI ILITLTI 
LITLTTQMNQITLTTLTTLIXQTMAIXI IQTIQMQLN 


85. 


MQKKVIAAI IGTSAI SAVAATOjANAATTHTVKPGESVWAI SNKYGISI AKLKSLNNLTSN 

LIFPKQVLKVSGS SNSTSNS SRP STNSGGGSYYTVQAGDSIjSIjI ASKYGTTYQNIMRLNG 

LNI^FIYPGQKLKVSGTASSSNAASNSSRPSTNSGGGSYYTVQAGSSLSLIASKYGTTYQ 

KIMSLNGLNNFFI YPGQKLKVTGNASTNSGSATTTiraGYNTPWSHQ 

NRRAE IGKG I S TYWWNANNWDNAAAADG YT I DNRPTVG S I AQTDVG YYGHVMFVERVNND 

GSILVSEMNYSAAPGILTYRTVPAYQVNNYRYIH 


86. 


MNNKKT ATNRKGM I PNRLNKF S I RK Y S VGT AS I L VGTTL I FGLSGH E AKAAEPfTNG ELNQ 
SKNETTAP S ENKTTKKVD SRQ LKDNTQT ATADQ PKVTMSDS ATVKET S S NMQ S P QNAT AN 
QSTTKTSNVTTKTOKSSTTYSNETDKSNLTQAKDVSTTPKTT 

QGTNVNDKVHFSNIDI AI DKGHVNQTTGKTEFWATS SDVLKLKANYTIDD SVKEGDTFTF 
RYGQYFRPGSVRLPStyTQNLYNAQGNIIAKGIYDSTTI^^ 

VAFAKRKNATTDKTAYKMEVTLGNDTYSEEI I VDYGNKKAQ PLI SSTNYINNEDLSRNMT 
AYVNQPKNTYTKOTFVTNLTGYKFNPNAKNFKI 

DVIYS^NKTATVDLMKGG/rSSNKQYIIQQVAYPDNSSTDNGKIDYTIJ)TDKTKYSWSNS 
YSNVNGSSTANGDQKKYM*GDYVWEDTNKIX5KQDANEKGI KGVYVI LKDSNGKELDRTTT 
DENGK YQFTGLS NGTYS VEF S T P AG YT PTT ANVGTDDAVDS DGLTTTGVI KDADNMTLDS 
GFYKTPKYSLGDYVWYDSNKDGKQDSTEKGIKGiVKV^ 

NLDSGKYKVIFEKPAGLT^TGTNTTEDDKDArX3GE\mWITDHI}DFTLDNGYYEEETSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSEJNDSDSDSDSDSDAGKHTPAKPMSTV 
KDQHKTAKALPETGSENNNSNNGTLFGGLF AALG SLLLFGRRKKQNK 


87. 


MDI NS EEYKQEVL I KD WMLAAR I L LE S G AEGTRVEDTMTR I AKKLG YS E SNSFVTNTVI 
QFTLHSESFPRIFRITSRDTNLIKISQANKISRQITNNEI^ 

LPFKGFAAAMI AMSFLYLQGGRL IDVLTAI LAGSLGYLVTEILDRKLHAQFI PEFIGS LV 
IGI I AVIGHTLI PTGDLATI 1 1 AAVMPI VPGVLITNAI QDLFGGHMLMFTTKSLEALVTA 
FGIGAGVGSVLILV 


88.- 


VIAIMWIIDEPJCENAMTFlSmV^ 

RLLEALLTGMILWAGLIFQTVLNNALADSFTLGLASGATFGSGI>ALFI/3LTTLWIPVFS 
JTFSLITLITVLVITS^SQGYPWILILSGLMIGALFTJSLLYFLILLKPRKLOT 
FGGFGDAE YSNVS I IAITFI IALFGIFI ILNQLKLLQLGELKSQSLGLNVQI.I TYI ALCI 
* oMTn>MMi r> vt ipt t pdt nvR rT Dnr TDKTjJnTiJtfOQT rjRnT.AT.FJTVTfififlTMVMADFIGSHI 
LSPVQIPASII IALIGI PVLFYMLI SQSKRLH 


89. 


MKKIJU?AITATSGAAAFLTHHDAQASTQH^ 

LWPGQVISVGGSDAQNTSOTSPQAGSASSHWQAGESLNIIASRYGVSVDQLMAANNLR 
GYLIMPNQTLQI PNGGSGGTTPTATTCSNGNASSFNHQNLYTAGCCTWYVFDRRAQAGSP 
ISTYWSDAKYWAGNAANDGYQVNNTPSVGSIMQSTPGPYGHVAYVERVNGDGSILISEMN 
YTYGPYNMNYRTI PASEVSSYAFIH 


90. 


MPDSITIIDENKVIDVVLIAGRILLESGAETYRVEDTMNRIAHSYGLHNTYSFVSSTAII 
FSLNDRTSTRLIRVQERTTDLEKIALTNSLSRKISNKELTIDEAKSEFIHLQHASLQYSF 
LTNFFAAAIACGFFLFMFGGVASDCWIAVIAGGSAFLTFSFVQRYIQIKFFSEFVAAAW 
I S I AATFTKI^I ATNODI ITI ASVMPLVPGI LITNAI RDLLAGELLAGMSRGVEAALT AF 
AIGAGVAIVLLII 
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91. 


MGFLSKILDGNl^EIKQLGKLADKVIALEEKTAI 

NDYLDK I LPEA YALVREGSKRVFflMTpyKVQIMGGI AIHKGDI AEMRTGEGKTLTATMPT 
YIjNALAGRGVHVI TVNEYLS SVQSEEMAELYNFIX3L WGI^n^ 

STNNEIX3FDYLRDNMVNYSEDRVMRPLHFAI IDEVDSILIDEARTPLI I SGEAEKSTSLY 
TQAbA/P AKMLKQDEDYKYDEKTKAVHLTEO^ ADKAERMFKVENLYDVQNVDVI SHINTAL 
RAHVTLQ RDVDYMVVDGEVL I VDQFTGRTMPGRRF S EGLHQ AI EAKEGVQ I QNES KTMAS 
ITFQNYFRMYNKIiAGMTGTAKTEEEEPlWIYNMTVTQIPTNKPVQRI©KSDLIYISQKGK 
FDAVVEDWEKHKAGQPVLU3TVAVETSEYISNLL 

GQKGAWIATimAGRGTDIKLGEGVEEI^LAVTGTERHESRRIDDQLHGRSGRQGDKGD 
SRFYLSW)DELMIRFGSERLQKMMSRLGLDDSTPIESKMVSRAVESAQKRVEGmFDARK 
RI LEYDEVLRKQREI I YNERNSI I DEEDS SQWDAMLRSTLQRSINYYINTADDEPEYQ P 
FIDYINDIFLQEGDITEDDIKGKDAEDIFBWWAKIEAAYQSQKDILEEQMNEFERMILL 
RS I DSHWTDH IDTMDQLRQGI HLRS YAQQNPLRDYQNEGHELFDIMMQNI EEDTCKFILK 
SWQVEDNI EREKTTEFGEAKHVS AEDGKEK\HCPKPIVKGDQVGRNDDCPCGSGKKFK^ 

HGK 


92. 


MRESMSNQNYDYNKNEDGSKKKMSTCAKWSIATV^^ 

I^QKQEQKEKRQKENAEKERKKKQQEEKEQNELDSQANQYC^L PQQNQYQYVP PQQQAP 
TKQRPAKEFJTODKASKDESKDKDDKASQDKSDDNQKKTDDNkQPAQPKPQPQQPTPKPNN 
NQQNNQSNQQAKPQAPQQNSQSTTNKQNNAHDK 




93. 


MNMKKKEKHAIRKKSIGVASVLVGTIjIGFGLLSSKEADASENSVTQSD 
SVSAAPKTDDTNVSDTKTSSNTNNGCTSVAQNPAC^ET^ 

TTNQANTPATTQ S SWTNAEELWQTSNETTSNDTNTVSSVNS PQNSTNAENVSTTQDTST 
EATP SNNESAPQSTDASNKDWNQAVNTS APRMRAFS LAAVAADAPAAGTDITNQLTNVT 
VGIDSGTTVYPHQAGYVKLNYGFSVPNSAVKGDTFKITVPKEimNGWSTAKVPPIMAG 
DQVLANGVT D S DGNVT YTFTDYVNTICDDVKATL'ndPA YI D PENVKKTGNVTLATG I G STT 
ANKTVLVDYEKYGKFYNLS IKGT I DQI DKTNNT YRQT I YVNPSGDNVIAPVLTGNLK PNT 
DSMALIDG^NTSIKWKVDNAADLSESYFVNPENF 

DQITT PYIVWNGHIDPNSKGDLALRSTLYGYNSNI IWRSMSWDNEVAFNNGSGSGDGID 
KPWPEQPDEPGEI EPI PEDSDSDPGSDSGSDSNSDSGSDSGSDSTSDSGSDSASDSDSA 
SDSDSASDSDSASDSDSASDSDSDNDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSASDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSDSDSDSASD 
SDSGSDSDSSSDSDSESDSNSDSESGSNNNVVPPNSPKWGTNASNKNEAKDSfKEPLPDTG 
SEDEANTSLIWGLLASIGSLLLFRRKKENKDKK 


' 94. 


MNSNHAKASVTESVDKKFWPESGINKI I PAYT)EFKIJS PKVNVSNLTDNKNFVASEDKLN 
KIADSSAASKIVDKNFVVPESKLGNIVPEYKEINNRV^ 

NRFITQNKVNHHFITTG/THTKKVITSYKSTHVHKHVl^ • 
SQSLI IKHHFAVPG YHAHKFVTPGHAS IKINHFCWPQINSFKVI PP YGHNSHRMHVPSF 
QNNTT ATHQNAKVNKA YD YKYF Y S YKWKGVKKYFSFS Q SNGYK I GKPSLN I KNVNYGYA 
VPSV.qPTHYVPEFKGSLPAPRV 


95. 


LEHTIMKMRTIAKTSLAI/SI^TTGAITVTTQSVKAEKT 

AGANSATTQAANTRQERTPKLEKAPNTNEEKTSASKI EKI S QPKQEEQKTLNI SATPAPK 
Q EQ SQTTTES TT PKTKVTT P P STNT PQ PMQ STKS DTPQ S PT I KQAQTDItfr PKYEDLRA YY 
TKPSFEFEKQFGFMLKPWTTVRFMNVI PNRFI YKIALVGKDEKKYKDGPYDNIDVFIVLE 
DNKYQLKKYSVGGITKTNSKKVNHKVELSITKKDNQGMI SRDVSEYMITKEEISLKELDF 
KXRKQL I EKHNLYGNMGSGT I VI KMKNGGKYTF ELHKKLQEHRMAGTNI DN1 EVNI K 


96 . 


MTTIKTSNLGFPRIXSRKREWKKAIESYWAKKISI^ELDC/rLTDLHKE^ 

P VGDF S LYDH I LDT SLLFN 1 1 PERFQGRT I DDDLLFD IARGNKDHVAS AL I KWFNTNYHY 

IVPEVTONVEPKVSR1WLLDRFTCYAQSIJWNAHP 

PL YKEVFESLIDAG AEYI QVDE PILVTDDSESYENITREAYDYFEKAGVAKKLVTQTYFE 
RAHLKFLSSLPVGGIGIJJFVHDNGY^nuKQIEACTFDKSKTLYAGIIDGRlWASDIEAKK 
VLIDKLLAHTNELVIQPSSSLLHVPVSLDDETLOTSVGEGLSFATEKLDELDALRRLFNQ 
NDSVKYDKLKARYERFQNQS FKNLDYDFESVRTSRQS PFAQRI EQQQKRLNLPDLPTTTI 
GSFPQSREVRKYRADWKNKRITDEAYETFLKNEIARWT KI QEDI GLDVLVHGEFERNDMV 
EF FGEKLQGFLVTKFGWVQ S YG SRAVKP P 1 1 YGEfVKWT APLTVDETVYAQ S LTDKPVKGM 
LTGPWIUSWSFFJIVDLPPJCVVQDQIAI^^ 
EYHEQYLKDAVLSFKIATSSVRDETQIHTT^^ 

DL I KDFED INYDLG I GLGVYDI H S PRI PTKEE I TTAINR SLQ£ IDRSLFWVNPDCX3LKTR j 
KEEEVKDALTVLVNAVKAKRQE 


97. 


MSDTYKSYLVAVIX2FTVLAIVLMPFLYFTTAWSIAGFAS 


98. 


MLRGQ EERKYS I RKYS I GWSVLAATMFWS S H EAQ AS EKTSTNAAAQKETLNQ PGEQGN 
AITSHQMQSGKQUDDMHKENGKSGTVTCGKDTLQ^^ 

R^SKQSHQNNATNNTERQNDQVQNTHHAERNGSQSTTSQSNDVDKSQPSIPAQKVIPNH 
DKAAPTSTTPPSNDKTAPKSTKAQDATTDKH PNQQDTHQPAHQI IDAKQDDTVRQSEQKP 
QVGDLSKH IDGQNS PEKPTDKNTDNKQLIKDAliQAPKTRSTTNAAADAKKVRPLKANQVQ 
PLNKYPVVFVHGFLGLVGDNAPALYPNYWGGNKFKVIEEIJ^ 

RAVELYYYIKGGRVDYGAAHAAKYGHERYGKTYKGIMP^MEPGKKVHLVGHSMGGG/^I RL 
MEEFLRNGNKEEI AYHKAHGGE I S PLFTGGHNNMVASITTLATPHNG SQAADKFGNTEAV 
RKIMFAI^FMGl^SNIDLGLTQWGFKQLPNESYIDYIKRVSKSKIWTSDDNAAYDLTL 
DGSAKLNNOTSMNPNITYTTYTGVSSHTGPL^^ 
KNDGWPVISSI^PSNQPFVNTOTOEPATRRGIWQVKPIICHSMD 


99. 


MIHLIKGKMHHTVLCIHLNKGVAIjMN^ P FT I NGN 
NTI FVDHVHLAI RSI IGPLMPYVALIMI LI GTALPIVRRTFMTS ITNLVITLFKVAGAMI 
GIMYWKIGPSILFKANYGPFLFEKLMMPLSILIPVGAIALSLLVGYGLLEFVGVYMEPI 
MR P I F KT PGK S AVDAVAS FVG S YS LG LLI TN^VYKQGMYNKREAT 1 1 ATG F STVS AT FMI 
IVAKTLGIiMPHWr^YFWITLVITFVVTAITAWLPPISNESTEYYNGQEGEQEVAIEGSRL 
KTAYAEAMKQNALTPSLVKNVWDNLKDGLEMTVGILPSILSIGFI^LIVANYTPFIDWLG 
YI FYPFIYI FPI ADQALLAKAS AI S IVEMFLPSLLVTKAAMSTKFWGWSVSAI IFFS A 
LVPCI LATEIKI PVWKLI 1 1 WFLRVALSLLITI PVALLIFG 


100. 


MVIMKKTI LLTMTTLTLF SMS PNSAQAYTNDSKTLEEAKKAH PNAQFKVNKDTGAYTYTY 
DKNNTPN^NHQNQSRTNDNHQHANQRDLM^QYRSSLSGQYTHINDAIDSHTPPQTSPSN 
PLTPAI PNVEDNDDELNNAFSKDNKGLITG IDLDELYDELQI AEFNDKAKTADGKPLALG 
NGKI I DQPLITSKNNLYTAGQCTWYVFDKRAKDGHTI STFWGDAKNWAGQASSNGFKVDR 
H PTRGS ILCWNGPFGHVAYVEKVNIDGSILI SEMNWIGEYIVSSRTISASEVS SYNYIH 
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101. 


MEVS SMKP YI QLVVFKQVJLQYI I^VTTIVI ALVLIGIGYRVAHDNFKI PITI QDLDQTTA 
S KSFVNKIKQSDYVTI KKVDEDES YI EDDVTKKEAI LSMQ I PKGFSQKLKENRLKETI QL 
YGRDDFIGGIAVEIVSSSLYEQQIPNIIYEHLEDMKQHQSIDAINKSYHKHTPESKIKPV 
S LTKQAQH S I S I SLI FAVILFVS AVQ WLH YRLNQQAALQRLSQ YHLS RFKL Y STYVMTH 
TILLLLVLLAVSLYLSQPLSLIFYLKSLLLILIYEIGIVFILFHIQTISHRLFMTFIYAL 

AMGIVYLIIFM 


102. 


MIEVTEMNFFDIHKI PNKG I PLSVQRKLWLRNFMQAFFVVFFVYMAMYLIRNNFKAAQPF 
LKEEIGLSTLEIX3YIGLAFSITYGIX3KTLJLX^ 

LSYFGSVMGIiLIVLWGLIKOTQSVGGPASYSTISRWAPRTKRGRYl^FWOT'SHNIGGAIA 
GGVALWGANVFFHGNVIGMFIFPSVIALLIGIATLFIGKDDPEELGWNRAEEIWEEPVDK 
ENIDSQGMTKWEIFKKYIIX3NPVIWILCVSNVFVYIVRIGIDNWAPLYVSEHLHFSKGDA 
VNTIFYFEIGALVASLbWG YVSDLLKGRRAIVAI GCMFMITFWIjF YTNATSVMMVNI SL 
FALGALIFGPQLLIGVSLTGFVPKNAISVANGMTGSFAYLFGDSMAKVGLAAIADPTRNG 
LNIFGYTLSGWTDVFIVFYVALFLGMILLGIVAFYEEKKIRSLKI 


103. 


MTKKKNI LKAIGIYSFIAMMFVIILYPIaLWTFGISLNPGTNLYGAKMI PDNATFKNYAFL 
LFDDS SQYLTWYKOTLI VASANALFS VIFVTLTAYAFSRYRFVGRKYGLI TFLI LQMF PV 
LMAMVAI YI LLNTTGLLDSLFGLTLVYIGGS I PMNAFTiVKGYFDTI PKELDES AKIDGAG 
HMRIFLQIMLPLAKP I LAWALFNFMGPFMDFILPKI IiLRSPEKFTLAVGLFNF INDKYA 
NNFTVFAAGAIMIAVPIAIVFLFLQRYLVSGLTTGATKG 


104. 


MMENSTTEARNEAT^LDEMTVEEALITMNKE 

GGRLI YIGAGTSGRLGVLDAAECVPTFNTDPHEI IGI I AGGQHAMTMAVEGAEDHKKLAE 
EDLKNIDI>TSKDWIGIAASGKTPWIGGLTFANTIGATTVSISCNEHAVISEIAQYPVE 
VKVGPEVLTGSTRLKSGTAQKLII^ISTITMVGVGKVYDNLMIDVKATNQKLIDRSTO 
I QEIC^IT YDEAMALYQVSEHDVKVATVMGMC^ 


105. 


LQYIIRYIMMTLQIHTGGINLKKKNIYSIR^ 
EAQQNAFYQVLNMPNL^ADQKNGFIQSLKD^ 
NKDQQSAFYEILNMPNIiNEAQRKGFIQSLKDDPSQSTNVIjGE 

EQQNAFYEILNMPNLl^EQRNGFIQSLKDDPSQSANIXSEAKKLNESQAPKADNKFl^KEQ 
QNAF YE I LHLPNLNEEQRNGFI QSLKT)DPSQSANLL^^ 

AF YE I LHLPNLTEEQRNGFI QSLKDDPSVSKEILAEAKKIiNDAQ APKEEDNNKPGKEDNN 

KPGKEDN^KPGKEDNI^PGKEIXSNKPGKEDNKKPQKEDGNK^ 

EIXSNKPGKEIX^GVHVVKPGDTVNDIAKAN 

QPANHADANKAQALPETGEENPFIGTTVFGGI.SLALGAALLAGRRREL 


106. 


MDKKSEKRGIKMWQSAYIHIPFC^RICTYCI)FNKYFIQNQPVDEYIiDALITEMSTAKYR 

ILKTMWGGGTPl'ALSINQLERLLKAIRiyrFTITGEYTFEANPDELTKEKVQLLEKYGVK 

RISMGVQTFKPELLSVLGKTHNTEDIYTSVLNAKNAGIKSISI^L>miLPKQTIEDFEQS 

LDLALDMDIQHI SS YGLI LEPKTQFYNMYRKGLLKLPNEDLGADMYQLLMSKI EQS PFHQ 

YEISNFALDGHESEHNKVYWFNEEYYGFGAGASGYVIX^YTNINPV^ 

ILVSNKPSLTEKMEEEMFLGIJUiNEGVSSSRFKKKFDQSIESWGQT 

NDVIALTNRGKVIGNEVFRAFLIND 


107. 


atgaatgtattagtaattggtgctggtggacgagaacatgcacttgcatataaacttaat 
caatcgaatctagttaaacaagtgtttgtcattccaggtaatgaggcaatgacacctata 
gctgaagtacacactgaaatttcagaacctgatcatcaagcgatactagattttgctaaa 
cggc aaaa tgt tga t tggg t ag 1 1 a tagg tc cagaacagccgc taat tga tgga 1 1 agca 
gacattttacgagcgaatggtttcaaagtgtttggtccaaataagcaagcagctcaaatc 
gaaggc tcaaaa t ta 1 1 1 gc taaaaaga taa tggaaaaata t aa t a t tc caac tgc tga t 
tataaagaagttgagcgaaaaaaggatgctttaacatatattgaaaactgtgaattgccc 
gttgttgtcaagaaagatgggttagctgctgggaaaggcgttattattgcagatactatt 

na arfnarTPr<flrfP AfTi~fTr*t~^ f t" (T^fTR t~ 1~ R t~flt~ ?1 1~ ClCt~f7<R t" RCTR H Qfi 3.QQ t3.C tQttCft 3. 
UaOiyUuM LuyGUvj Ly U LG L »—y Cly uuta i— y l-qi— v^y a.L,y uuy uuy wuyy L-t*.^ ^-i? 

tttgaaacgtttttagaaggtgaagagttctcgctaatgacatttgttaatggtgattta 
gcagtacctttcgactgtattgcacaagatcataaacgcgcatttgatcatgatgaagga 
ccaaatactggtggtatgggggcttattgtccagtaccacatattagtgacgatgtttta 
aaacttacaaatgaaacaattgcacaacccattgcaaaggcaatgcttaatgaaggttat 
caattcttcggtgtattatacattggtgctattttaactaaagatggtccaaaagtaata 
gaatttaatgcccgttttggtgatcctgaagctcaagtattattaagtcgcatggaaagt 
gat ttaatgcagca tat t at t gat t taga tgaaggaaaacgtac tgaat tcaaatggaaa 
aatgaatctattgtaggggtcatgttggcatcaaaaggatatcctgatgcatatgaaaaa 
gggcataaag taagtggc tttgat tfeaaatgaaaac tat tttgttag tgga ttaaagaag 
• caaggtgatacctttgttacttcaggtggtagagttatacttgccatcggaaaaggtgac 
aa tg tacaaga t gc acagcgagacgca tacaaaaaag tatcacaaat ac aaagtgacc a t 
ttattctatcgtcatgacattgcgaataaagcactacaacttaaa 


108. 


Mm/LVIGAGGRFJIAIiAYmiNQSI^VKQVFVIPGNEAlfrPIAEVHTEI SEPDHQAILDFAK 
RQNVDWWIGPEQPLIIX5I^ILRANGFKWGPNKQAAQIEGSKI J FAKK.IMEKYNIPTAD 
yKEVERJCKTALTYIENCELPVV\naa)GLAAGKGVIIADT 

FETFLEGEEFSLMTFWGDIAVPFDCIAQDHKRAFDHDEGPNTGGMGAYCPVPHISDDVL 
KL.TNET I AQ P I AKAMLNEG YQF FGVLYI GAI LTKDG PKVI E FNARFGDPEAQ VLL SRME S 
DLMQHI IDLDEGKRTEFKWKNES I VGVMLASKG YPDAYEKGHKVSGFDU5ENYFVSGLKK 
OGOTFVTSGGRVILAIGKGDIWODAORDAYKKVSQIQSDHLFYRHDIANKALQLK . 


109. 


atgcaaccacatttaatatgtctagacttagacggaacattattaaacgataacaaagaa 
ah t* t-r , af-r , ahar*ar , haaar , aacrt"a t- r"aaahcraahfcaeaa.eaaCQtocracaccaaattatCf 
attgcgactggcagaccttatcgtgcaagtcaaatgtattatcatgaattaaatttaacg 
acaccaattgttaattttaatggcgcttacgtacatcaccctaaagataaaaacttcaaa 
acttgccatgaaattttagatttaggcatcgcacaaaacattattcaaggattacaacaa 
tatcaagtatcgaatattatagcagaagtgaaagattatgttttcattaacaatcatgat 
ccaagattatttgaaggtttttcaatgggtaatccaagaattcaaactggtaatttactt 
gtccacttgaaagaatcccctacctcaattttaattgaagccgaagaaagtaaaatacct 
gaaatcaaaaatatgcttactcatttttatgccgatcatattgagcatcgacgctggggc 
gcaccattccctgtcattgaaattgtaaaacttggtattaataaagcaagaggcattgag 
caagttagacaatttttaaatattgaccgaaataatattattgcattcggtgatgaagat 
aatgatattgaaatgattgagtacgcgcgtcacggtgttgctatggaaaatggtttgcaa 
gaacttaaagatgtagcgaacaatattacattcaacaataatgaagatggcattggtcga 
tatttgaatgatttctttaatttaaatattagatattactgt 


110. 


MQPHLICLDLDGTLLNDNK^ISSYTKQVLNELQQRGHQIMIATGRPYRASQMYYHEIJ^LT 
TPI VNFNGAYVHHPKDKNFKTCHEI LDLG I AQNI I QGLQQYQVSNI I AEVKDYVFINNHD 
PRLF EGFSMGNPRI QTGNLLVHLKES PTSILIEAEESKI PEI KNMLTHF YADHI EHRRWG 
APFPVIErVKLGINKARGIEQVRQFLNIDRNNIIAFGDEDNDIEMIEYARHGVAMENGLQ 
ELKDVANNITFNNNEDGIGRYLNDFFNLNIRYYC 
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111. 


gtgaaaccaatggctaagtctaatagtaaagacatcgttttaattggagccggtgtactt 
agcacaacatttggttcaatgttaaaagaaattgagccagactggaatatccacgtttac 
gaacgcttggatcgtcctgcaatcgaaagttcaaacgaaagaaataatgctggtacgggt 
catgcagcattatgtgagttgaactacacagttttacaacctgatggttctatcgacatc 
gaaaaagcgaaagtgattaacgaagagtttgagatttcaaaacaattctggggtcactta 
gtgaaaagcggtagcatcgagaacccaagagaatttatcaatccattaccacacatcagt 
tatgttagaggtaaaaacaatgttaaattcttaaaagatcgttacgaagcgatgaaagct 
ttccctatgttcgataatatcgaatatactgaagacatcgaagtaatgaaaaaatggatt 
ccattgatgatgaaaggccgtgaagataaccctggtatcatggcggcaagtaaaattgac 
gaaggtacagatgtaaacttcggtgaattaacacgtaaaatggctaaaagcattgaagca 
catccaaatgctacagtgcaatttaaccatgaagttgttgattttgaacaattatcaaat 
ggtcaatgggaag ttac tgt taaaaa tcgcc taac tgg tgagaaattcaaacaagtaact 
gactacgtattcatcggtgctggcggtggagcaattccattattacaaaaaacaggtatc 
cctgaaagtaaacatttgggtggattccctatcagtggtcaattcttagcttgtacaaac 
ccacaagttattgaacaacacgatgccaaagtttatggtaaagagccacctggtacacca 
ccaatgactgtacctcatttagatacgcgttacattgatggtcaaagaacattattattt 
ggaccatttgctaatgttggacctaaattcttgaaaaatggttctaacttagatttattc 
aagtctgttaaaacatacaacattacaactttattagcagcagcagttaaaaacttacct 
ttaattaaatactcatttgaccaagtaattatgacaaaagaaggttgtatgaaccactta 
cgtactttctatccagaagcacgtaatgaagattggcaattatacactgctggtaaacgt 
gtacaagttatcaaagatacacctgaacacggtaaaggattcatccaattcggtacagaa 
gtggttaactcacaagaccacactgtaattgcattattaggtgaatcaccaggggcttca 
acttcagtttcagttgcgttagaagtattagaacgtaacttccctgaatacaaaactgaa 
t gggcacc taaaa t taagaaaa tga t tcca tea tacgg tgaa teat taa t tgaagacgaa 
aaattaatgagaaaaatccgtaaacaaacttcaaaagacttagaattaggttactacgaa 

aac 


112. 


MKP>IAKSNSKDIVLIGAGVLSTTFGSMLKE^^ 
HAALOTJNIYTVUJPraSIDI^^ 

YVRGKNNVKFIiKDRYEAMKAFPMFDNIEYTEDI EVMKKWI PLMMKGRKDNPGIMAASKID 

EGTDVNFGELTRKMAKS IEAHPNATVQFNH EWDFEQLSNGQWEVTVKNRLTGEKFKQVT 

DYVFIGAGGGAI PLLQKTGIPESKHLGGFPI S GQFLACTNPQVI EQHDAKVYGKE P PGT P 

PMTVPHLiyrRYIIXSQRTI^FGPFANVG 

LIKYSFDQVIMTKEGCMTWI^TFYPEARNEDWQL^ 

VVNSQDHTVL^IXEESPGASTSVWALEV^ 

KLMRK I RKQTSKDLELGYYEN 


113. 


a t gc t agaggc acaa 1 1 1 1 1 tac t ga tac tggacaaca tagaga taagaa tgaaga tgcg 
ggtggtattttttataatcaaactaatcaacaacttttagttctgtgtgatggtatgggt 
ggccataaagcaggagaagttgcaagtaaatttgttacagatgagttgaaatcccgtttt 

gatataaattttcagttatatcactatgcacaagaaaatgcagaatataaaggtatgggt 
acaacatgt g 1 1 1 gtgeae t tg 1 1 1 1 tgaaaaatcag t tgtga tagcaaatgtegg tgat 
tctagagcctatgttattaatagtcgacaaattgaacaaat tac tagtgatcac teat tt 
gttaatcatcttgttttaacgggtcaaattacgccggaagaagcatttacacatccacaa 
cgtaatattattacgaaggtgatgggcacagataaacgtgtgagtccagatttgtttatt 
aagcgattaaatttttatgattatttattattaaattcagatggattaactgattatgtt 
aaagacaatgaaattaagcgtttgttagtaaaagaaggtacaatagaagatcatggtgat 
caattaatgcaattggcattagataaccattcgaaagataacgttactttcatactcgcg 
gc t a t tcraacr crtcra taaacr ta 


114. 


matdtghrdkrtdaggyntnvcdgmgghkagvas 

gmg 1 1 eveavks wanvgds rayvnsr t s dhs vnhv tg t a thrn tkvmg tdkrvs dkxny 
dynsdg t dyvkdnkrvkg tdhgdmadnhs kdnvtaagdkv 


115. 


atggcaaaagaaaaattcgatcgttctaaagaacatgccaatatcggtactatcggtcac 
gttgaccatggtaaaacaacattaacagcagcaatcgctactgtattagcaaaaaatggt 
gactcagttgcacaatcatatgacatgattgacaacgctccagaagaaaaagaacgtggt 
atcacaatcaatacttctcacattgagtaccaaactgacaaacgtcactacgctcacgtt 
gactgcccaggacacgctgactacgttaaaaacatgatcactggtgctgctcaaatggac 
ggcggtatcttagtagtatctgctgctgacggtccaatgccacaaactcgtgaacacatt 
cttttatcacgtaacgttggtgtaccagcattagtagtattcttaaacaaagttgacatg 

g t tgacga tgaagaa 1 1 a t tagaa 1 1 ag tagaaa tggaag t teg tgac tta 1 1 aagcgaa i 

tatgacttcccaggtgacgatgtacctgtaatcgctggttcagcattaaaagctttagaa 

ggcgatgctcaatacgaagaaaaaatct tagaa t taa tggaagctgtaga tac ttacatt 

ccaactccagaacgtgattctgacaaaccattcatgatgccagttgaggacgtattctca 

atcactggtcgtggtactgttgctacaggccgtgttgaacgtggtcaaatcaaagttggt 

gaagaagttgaaatcatcggtttacatgacacatctaaaacaactgttacaggtgttgaa 

atgttccgtaaattattagactacgctgaagctggtgacaacattggtgcattattacgt 

ggtg 1 1 gc t eg tgaagacg tac aacg t gg tc aag ta t tagc tgc tec tgg 1 1 caa 1 1 aca 

ccacatactgaattcaaagcagaagtatacgtattatcaaaagacgaaggtggacgtcac 

actccattcttctcaaactatcgtccacaattctatttccgtactactgacgtaactggt 

gttgttcacttaccagaaggtactgaaatggtaatgcctggtgataacgttgaaatgaca 

gtagaattaatcgctccaatcgcgattgaagacggtactcgtttctcaatccgtgaaggt 

acracatactqtacTcratcaggcgttgttactgaaatcattaaa 


U6. 


MAKEKFDRSKEHANIGTIGHVDHGKTTLTAAIATVLAKNGDSVAQ 
ITXNTSHIEYQTDKRHYAHV1X!PGHADYVK 

L L S RNVGV PAL\A/PLNKVDMVDDEELLELVEMEVRDLLSEYDF PGDDVPVTAG S ALKALE 
GDAQYEEKILELMEAVDTYI PTPERDSDKPFMMPVEDVF S ITGRGTVATGRVERGQI KVG 
EEVEI IGLKJ>TSKTTVTGVEMFRKLLDYAEAGDNI GALLRGVAREEI QRGQVLAAPG SIT 
PHTEFKAEVYVLSKDEGGRHTPFFSNYRPQFYFRTTDVTGVVHLPEGTEMVMPGDNVEOT 
VELIAPIAIDEGTRFSIREGGRTVGSGWTEITE 
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117. 


atgactaagagtgctttagtaacaggtgcatcaagaggaattggacgtagtattgcgtta 
caattagcagaagaaggatataatgtagcagtaaactatgcaggcagcaaagagaaagct 
gaagcagtagtcgaagaaatcaaagctaaaggtgttgaaagttttgcgattcaagcaaat 
gttgccgatgcatgaaaatgactaagagtgctttagtaacaggtgcatcaagaggaattg 
gacgtagtattgcgttacaattagcagaagaaggatataatgtagcagtaaactatgcag 
gcagcaaagagaaagctgaagcagtagtcgaagaaatcaaagctaaaggtgttgaaagtt 
ttgcgattcaagcaaatgttgccgatgctgatgaagttaaagcaatgattaaagaagtag 
ttagccaatttggttctttagatgttttagtaaataatgcaggtattactcgcgataatt 
tattaatgcgtatgaaagaacaagagtgggatgatgttattgacacaaacttaaaaggtg 
tatttaactgtatccaaaaagcaacaccacaaatgttaagacaacgtagtggtgctatca 
tcaatttatcaagtgttgttggagcagtaggtaatccgggacaagcaaactatgttgcaa 
caaaagcaggtgttattggtttaactaaatctgcggcgcgtgaattagcatctcgtggta 
tcactgtaaatgcagttgcacctggttttattgtttctgatatgacagatgctttaagtg 
atgagcttaaagaacaaatgttgactcaaattccgttagcacgttttggtcaagacacag 
atattgctaatacagtagcgttcttagcatcagacaaagcaaaatatattacaggtcaaa 

caatccatgtaaatggtggaatgtacatg __ 




118. 


MTKSALVTGASRGIGRSIAI^I^EGYNVAV^AGSKEICAEAVVEEIKAKGVESFAIQ^ 

VADADEVKAMIKEWSQFGSLDVLVNNAGITRDNLLMRMKBQEWDDVIDTI^ 

KAT PQMLRQRS GAI INLS SWGAVGN PGQANYVATKAGVI GLTKS AARELAS RG I TVNAV 

APGFI VSDMTC)AI»SDELKEQMI/rQI PLARFGQDTDIANTVAFLASDKAKY ITGQfTIHVNG 

GMYM 


119. 


atgaaaatttctactaaagggagatatggacttacattgatgatttctcttgctaaaaaa 
gaggggcaaggatgtatatcattaaagtcaattgctgaagaaaataatttgagtgattta 
tatttagaacagcttgtaggtcctttaagaaatgcggggttaattcgaagtgtacgcggt 
gctaaaggtggataccaattaagagtgccagcggaagaaatctcagcaggggatattata 
agactgttagaaggtccaattacatttgttgaaagtattgaatcagaaccacctgcgcaa 
aaacaactatggattcgcatgagagatgcagtgagagatgttttagataatacaacattg 
aaatatttagcggaatatgtagatacaagtgaagatttagacggatacatgttttatatt 


120. 


MLKISTKGRYGLTIMIELAKKHGEGPTSLKSIAQTK^ 

G AYGGYVLGSEPDAITAGDI IRVLEGPI SLLKCWKMRSLPSVSSGFASGML 


121. 


gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgta 
aaatggtttgttaaagctggagatactattgaagaagacgatgttttagctgaggtacaa 
aacgataaatcagtagtagaaatcccatcaccagtatctggtactgtagaagaagttatg 
gtagaagaaggtacagtagctgtagttggtgacgttattgttaaaatcgatgcacctgat 
gcagaagatatgcaatttaaaggtcatgatgatgattcatcatctaaagaagaacctgcg 
aaagaggaagcgccagcagagcaagcacctgtagctactcaaactgaagaagtagatgaa 
aacagaactgttaaagcaatgccttcagtacgtaaatacgcacgtgaaaaaggtgttaac 
attaaagcagtttctggatctggtaaaaatggtcgtattacaaaagaagatgtagatgca 
tacttaaatggtggtgcaccaacagcttcaaatgaatcagctgcttcagctacaagtgaa 
gaagttgctgaaactcctgcagcacctgcagcagtaacattagaaggcgacttcccagaa 
acaactgaaaaaatccctgctatgcgtagagcaattgcgaaagcaatggttaactctaag 
catactgcacctcatgtaacattaatggatgaaattgatgttcaagcattatgggatcac 
cgtaagaaatttaaagaaatcgcagctgaacaaggtactaagttaacattcttaccttat 
gttgttaaagcacttgtttctgcattgaaaaaatacccagcacttaacacttcattcaat 
gaagaagctggtgaaatcgttcataaacattactggaatatcggtattgcagcagacact 
gatagaggattattagtacctgttgttaaacatgctgatcgtaagtctattttccaaatt 
tcagatgaaattaatgaattagctgttaaagcacgtgatggtaaattaacagccgatgaa 
atgaaaggtgctacatgcacaatcagtaatatcggttcagctggtggacaatggttcact 
ccagttatcaatcacccagaagtagcaatcttaggaattggccgtattgctcaaaaacct 
atcgttaaagatggagaaattgttgcagcaccagtattagcattatcattaagctttgac 
c ac agacaaa t tga tggtgc aac tggccaaaa tgcaa tgaatcaca 1 1 aaacgt t ta 1 1 a 
aataatccagaattattattaatggagggg 


122. 


MAFEFRLPDIGEGIHEGEIVKWFVKAGDTIEEDDVLAEVQ 

VEEGTVAWGDVIVKIDAPDAEDMQFKGHDDDSSSKEEPAKEEAPAEQAPVATQTEEVDE 
NRTVKAMPSVRKYAREKGWIKAVSGSGKNGRITKEDVDAYI^GGAPTASNESAASATSE 
EVAETPAAPAAVTLEOTFPETOEKIPAMRRAIAKAMVNSKHTAP 
RKKFKEIAAEQGTKLTFLPYVVKALVSALKKYPALNTSFl^EAGE 

DRGLLVPWKHADRKSIFQI SDEINELAVKARDGKLTADEMKGATCTI SNIGSAGGQWFT 
PVINHPEVAIIX3IGRIAQKPrVKIX3EIVAAPVX»ALSLSFDHRQID^ 
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123. 



atgctaaacagagaaaataaaacggcaataacaaggaaaggcatggtatccaatcgatta 
aataaattttcgattagaaagtacacagtgggaacagcatcaattttagtaggtacaaca 
ttaatttttggtctggggaaccaagaagcaaaggctgcagaaagtactaataaagaattg 
aacgaagcgacaacttcagcaagtgataatcaatcgagtgataaagttgatatgcagcaa 
ctaaatcaagaagacaatactaaaaatgataatcaaaaagaaatggtatcatctcaaggt 
aatgaaacgacttcaaatgggaataaattaatagaaaaagaaagtgtacaatctaccact 
ggaaataaagttgaagtttcaactgccaaatcagatgagcaagcttcaccaaaatctacg 
aatgaagatttaaacactaaacaaactataagtaatcaagaagcgttacaacctgatttg 
caagagaataaatcagtggtaaatgttcaaccaactaatgaggaaaacaaaaaggtagat 
gccaaaactgaatcaactacattaaatgttaaaagtgatgctatcaagagtaatgatgaa 
actcttgttgataacaatagtaattcaaataatgaaaataatgcagatatcattttgcca 
aaaagtacagcacctaaacgtttgaatacaagaatgcgtatagcagcagtacagccatca 
tcaacagaggctaaaaatgttaatgatttaatcacatcaaatacaacattaactgtcgtt 
gatgcagataaaaacaataaaatcgtaccagcccaagattatttatcattaaaatcacaa 
attacagttgatgacaaagttaaatcaggtgattatttcacaattaaatactcagataca 
gtacaagtatatggattgaatccggaagatattaaaaatattggtgatattaaagatcca 
aataatggtgaaacaattgcgactgcaaaacatgatactgcaaataatttaattacatat 
acatttacagattatgttgatcgatttaattctgtacaaatgggaattaattattcaatt 
tatatggatgctgatacaattcctgttagtaaaaacgatgttgagtttaatgttacgata 
ggtaatactacaacaaaaacaactgctaacattcaatatccagattatgttgtaaatgag 
aaaaattcaattggatcagcgttcactgaaacagtttcacatgttggaaataaagaaaat 
ccagggtactataaacaaacgatttatgtaaatccatcggaaaattctttaacaaatgcc 
aaactaaaagttcaagcttaccactcaagttatcctaataatatcgggcaaataaataaa 
gatgtaacagatataaaaatatatcaagttcctaaaggttatacattaaataaaggatac 
gatgtgaatactaaagagcttacagatgtaacaaatcaatacttgcagaaaattacatat 
ggcgacaacaatagcgctgttattgattttggaaatgcagattctgcttatgttgtaatg 
gttaatacaaaattccaatatacaaatagcgaaagcccaacacttgttcaaatggctact 
ttatcttcaacaggtaataaatccgtttctactggcaatgctttaggatttactaataac 
caaagtggcggagctggtcaagaagtatataaaattggtaactacgtatgggaagatact 
aataaaaacggtgttcaagaattaggagaaaaaggcgttggcaatgtaactgtaactgta 
tttgataataatacaaatacaaaagtaggagaagcagttactaaagaagatgggtcatac 
ttgattccaaacttacctaatggagattaccgtgtagaattttcaaacttaccaaaaggt 
tatgaagtaaccccttcaaaacaaggtaataacgaagaattagattcaaacggcttatct 
tcagttattacagttaatggcaaagataacttatctgcagacttaggtatttacaaacct 
aaatacaacttaggtgactatgtctgggaagatacaaataaaaatggtatccaagaccaa 
gatgaaaaaggtatatctggcgtaacggtaacattaaaagatgaaaacggtaacgtgtta 
aaaacagttacaacagacgctgatggcaaatataaatttactgatttagataatggtaat 
tataaagttgaatttactacaccagaaggctatacaccgactacagtaacatctggtagc 
gacattgaaaaagactctaatggtttaacaacaacaggtgttattaatggtgctgataac 
atgacattagatagtggattctacaaaacaccaaaatataatttaggtaattatgtatgg 
gaagatacaaataaagatggtaagcaggattcaactgaaaaaggtatttcaggcgtaaca 
gttacattgaaaaatgaaaacggtgaagttttacaaacaactaaaacagataaagatggt 
aaatatcaatttactggattagaaaatggaacttataaagttgaattcgaaacaccatca 
ggttacacaccaacacaagtaggttcaggaacfcgatgaaggtatagattcaaatggtaca 
tcaacaacaggtgtcattaaagataaagataacgatactattgactctggtttctacaaa 
c cgac t tacaac 1 1 agg tga c ta tg t atgggaaga tac aaa t aaaaacgg tg 1 1 c aaga t 
aaaga tgaaaagggca 1 1 tc agg tg t aacag 1 1 acg t taaaagat gaaaacgacaaagt t 
ttaaaaacagttacaacagatgaaaatggtaaatatcaattcactgatttaaacaatgga 
acttataaagttgaattcgagacaccatcaggttatacaccaacttcagtaacttctgga 
aafcgatactgaaaaagattctaatggtttaacaacaacaggtgtcattaaagatgcagat 
aac a t gaca t tagacagtggt 1 1 c t a taaaacaccaaaa t a tagt t tagg tgat ta tg 1 1 
tggtacgacagtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtt 
aaagttactttattaaatgaaaaaggcgaagtaattggaacaactaaaacagatgaaaat 
ggtaaatactgctttgataatttagatagcggtaaatacaaagttatttttgaaaagcct 
gctggcttaacacaaacaggtacaaa tacaac tgaaga tga taaagatgcagatggtggc 
gaagttgacgtaacaattacggatcatgatgatttcacacttgataatggctactacgaa 
gaagaaacatcagatagcgactcagattcggacagcgactcagattcagacagagactca 
gactcagatagtgattcagactcggatagcgattcagattcagacagcgattcagattca 
gatagcgattcagattcagacagagactcagatagtgattcagactcagatagcgactca 
gat tcagacagcgactcagattcagacagcgac tcagac tcagatagtgat tcagac tea 
gatagcgactcagattcagacagcgactcagactcagacagcgactcagactcagatagt 
gactcagattcagatagcgactcagattcggacagcgat tcagac teagatagegae tea 
gattcagatagcgattcggactcagatagcgactcagat tcagatagtgat tcagac tea 
gatagcgactcagattcagacagcgactcagattcggatagcgactcagattcagacagc 
gactcagactcggatagtgattcagactcagatagcgactcagactcagatagcgattca 
gattcagatagegae tcagac teagacagegat tcagac tcagacagcgac tcagac tea 
gatgcaggtaagcacacacctgttaaaccaatgagtactactaaagaccatcacaataaa 
gcaaaagcattaccagaaacaggtaatgaaaatagcggctcaaataacgcaacgttattt 
ggcggattattcgcagcattaggatcattattgttattcggtcgtcgtaaaaaacaaaat 
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3 2 4 MLNRENKTAI TRKGMVSNRLNKFS IRKYTVCTAS ILVC3TTLIFGIX5NQEAKAAESTNKEL 
NE^TTSASDNQSSDKVDMQQLNQEDNT}^ 

GNKVEVSTAKSDEQ ASPKSTWBDLNTKQTI SNQEALQPDLQEIWSVVNVQPT^ENKKVD 
AKTESTTLNVKSDAI KSKDETLVDNNSNSN1JKNNADI I LPK ST APKRLNTHMRI AAVQ PS 
STEAKNVNDLI TSNTTLTVVDADKNNKI VPAQD^ 
VQVYGLNPEDIKNIGDIKI3PNNGETIATAKHDT^ 

YMDADT I PVSKI®VEFNVTIGJ!QT^KTTANIQyPDyVVNBKNS IGS AFTETVSHVGNKEN 
PGYYKQTIYVNPSENSLTNAKLKVQAYHSSyPmiGQINKDVTDIKiyQVPKGYTimGY 
DVNTKE LTDVTNQ YLQK I T YGDNNS AVI DFGNADS AYVVMVNTKFQ YTN S ES PTLVQMAT 
LSSTGNKSVSTGNAI^FT^QSGGAGQEVYKIGNY^ 
FTDNOTOTKVGEAVTKEIX3SYTjIPNIiPNGDY^ 

SVIIWGKDNLSADIXIYKPKYNLGDYVWEDTOQ^IQDQDEKGISGVTV^ 
KTVTTOADGKYXFTDLDNGNYltt^ 

MTLDSGFYKTPKYNLG^^yVWEl>TNK^)GKQDSTEKGI SGVTVTLKNENGEVLQTTKTDKDG 
KYQFTGLENGT YKVEPETPSGYT PTQVGSGTDEGIDSNGTSTTGVIKDKDNDTI DSGFYK 
PTYNLGDYVWEDTNKKGVQDKDBKG XSGVTVTLKDENDKVLKTVTTDENGKYQFTDLNNG 
TY3CVEFCTPSGYTPTSVTSGNITCPJU3SNGLa^ 
WYDSNKI)GKQDSTEKGIKDVKArri^^ 
AGLTG^TGTOOTEiJDKBADGGEVDVTITDHDDF^ 



DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD5DSDSDSDSDSDSDSDSDSDSDSDAGKHT 
PVKPMSTTKDHHMKAKALPETGNBNSGSNNA^ 



125. 



ttggcaggtcaagttgtccaatatggaagacatcgtaaacgtagaaactacgcgagaatt 
tcagaagtattagaattaccaaacttaatagaaattcaaactaaatcttacgagtggttc 
ctaagagaaggtttaatcgaaatgtttagagacatttctccaattgaagattttactggt 
aatttgtcattagagtttgtggattaccgtttaggagaaccaaaatatgatttagaagaa 
tctaaaaaccgtgacgctacttatgctgcacctcttcgtgtaaaagtgcgtctaatcatt 
aaagaaacaggagaagttaaagaacaagaagtctttatgggtgatfctcccattaatgact 
gatacaggtacgttcgttatcaatggtgcagaacgtgtaatcgtatctcaattagttcgt 
tcaccatccgtttatttcaatgaaaaaatcgacaaaaatggtcgtgaaaactatgatgca 
acaattattccaaaccgtggtgcatggttagaatatgaaacagatgctaaagatgttgta 
tacgtacgtattgatagaacacgtaaactaccattaacagtattgttacgtgcattaggt 
ttctcaagcgaccaagaaattgttgaccttttaggtgacaatgaatatttacgtaatact 
ttagagaaagacggcactgaaaacactgaacaagcgttattagaaatctatgaacgttta 
cgtccaggtgaaccaccaactgttgaaaatgctaaaagtctattgtattcacgtttcttt 
gatccaaaacgctatgacttagcaagcgtgggtcgttataaaacaaacaaaaaattacat 
t taaaacatcg 1 1 1 a tt taatcaaaaattagctgagccaattgtaaatactgaaactggt 
gaaattgtagttgaagaaggtacagtgcttgatcgtcgtaaaatcgacgaaatcatggat 
gtacttgaatcaaatgcaaacagcgaagtgtttgaattgcatggtagcgttatagacgag 
ccagtagaaattcaatcaattaaagtatatgttcctaacgatgatgaaggtcgtacgaca 
actgtaattggtaatgctttccctgactcagaagttaaatgcattacaccagcagatatc 
attgcttcaatgagttacttctttaacttattaagcggtattggatatacagatgatatt 
gaccatttaggtaaccgtcgtttacgttctgtaggtgaattactacaaaaccaattccgt 
atcggtttatcaagaatggaaagagttgtacgtgaaagaatgtcaattcaagatactgag 
tctatcacacctcaacaattaattaatattcgacctgttattgcafcctattaaagaattc 
t ttggtagc tc tcaatta bcacaattca tggaccaagcaaacccattagc tgag t taacg 
cataaacgtcgtctatcagcattaggacctggtggtttaacacgtgaacgtgctcaaatg 
gaagtacgtgacgttcactactctcactatggccgtatgtgtccaattgaaacacctgag 
ggaccaaacattggattgattaactcattatcaagttatgcacgtgtaaatgaattcggc 
1 1 ta 1 1 gaaacacca tat eg taaag 1 1 gat t taga t acaca t gc ta t cac tga t caaa 1 1 
gac t a 1 1 taacagc tgacgaagaaga t age t atg t tg tagc acaagcaaac t c t aaa t ta 
gatgaaaatggtcgtttcatggatgatgaagttgtatgtcgtttccgtggtaacaataca 
gttatggctaaagaaaaaatggattatatggatgtatcgccgaagcaagttgtttcagca 
gcgacagcatgtattccattcttagaaaatgatgactcaaaccgtgcattgatgggtgcg 
aacatgcaacgtcaagcagtgcctttgatgaatccagaagcaccatttgttggtacaggt 
atggaacacgttgcagcacgtgattctggtgcggctattacagctaagcacagaggtcgt 
gttgaacatgttgaatctaatgaaattcttgttcgtcgtctagttgaagagaacggcgtt 
gagca tgaaggtgaat tagatege tatccat tagc taaat t taaacg t tcaaactcaggt 
acatgttacaaccaacgtccaatcgttgcagttggagatgttgttgagtataacgagatt 
ttagcagatggaccatctatggaattaggagaaatggcattaggtagaaacgtagtagtt 
ggtttcatgacttgggacggttacaactatgaggatgccgttatcatgagtgaaagactt 
gtgaaagatgacgtgtatacttctattcatattgaagagtatgaatcagaagtacgtgat 
actaagttaggacctgaagaaatcacaagagatattcctaatgtttctgaaagtgcactt 
aagaacttagacgatcgtggtatcgtttatattggtgcagaagtaaaagatggagatatt 
ttagttggtaaagtaacgcctaaaggtgtaactgagttaactgccgaagaaagattgtta 
catgcaatctttggtgaaaaagcacgtgaagttagagatactttattacgtgtacctcac 
ggcgctggcggt a tegtte ttga tgtaaaagta t tcaatcgtgaagaaggcgacga taca 
ttatcacctggtgtaaaccaattagtacgtgtatatatcgttcaaaaacgtaaaattcat 
gttggtgataagatgtgtggtcgacatggtaacaaaggtgtcatttctaagattgttcct 
gaagaagatatgccttacttaccagatggacgtccgatcgatatcatgttaaatcctctt 
ggtgtaccatctcgtatgaacatcggacaagtattagagctacacttaggtatggctgct 
aaaaatcttggtat t cacg t tgea tcaccag ta 1 1 1 gaegg tgeaaaega tgacga tgta 
tgg tcaacaa t tgaagaagc tggtatggc teg tga tggtaaaac tgtac 1 1 ta tgatgga 
cgtacaggtgaaccattcgataaccgtatttcagtaggtgtaatgtacatgttgaaactt 
gcgcacatggttgatgataaattacatgcgcgttcaacaggaccatattcacttgttaca 
caacaaccacttggcggtaaagcgcaattcggtggacaacgttttggtgagatggaggta 
tgggcacttgaagcatatggtgctgcatacacattacaagaaatcttaacttacaaatcc 
gatgatacagtaggacgtgtgaaaacatacgaggctattgttaaaggtgaaaaeatctct 
agaccaagtgttccagaatcattccgagtattgatgaaagaattacaaagtttaggttta 
gatgtaaaagttatggatgagcaagataatgaaatcgaaatgacagacgttgatgacgat 
gatgttgtagaacgcaaagtagatttacaacaaaatgatgctcctgaaacacaaaaagaa 
gttactgat __ 
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126. 


MAGQWQyGRHRKRRNYARISEVLELPNLIEIQTKSYEWLREGLIEMFRDlSPIEDFTC 
NLSLEFWYRLGEPKYDLEESKNRDATYAAPLRVK^ 

DTGTFVINGAERVI VSQLVRS PS VYFNEKI DKNGRENYD ATI I PNRGAWLEYETDAKDW 

YVRIDRTRKXPLTVLLRAUSFSSDQEIVDL^ 

RPGEPPTVENAKSLLYSRFFDPKRYDIASVGRYKTNKKLHI^^ 

EIVVEEGTVLDRRKIDEIMDVLESNANSEVFELHGSVIDEPVEIQSIKVYVPNDDEGRTT 
TVIGNAFPDSEVKCITPADIIASMSYFFNLLSGIGYTDDIDHLGNRRLRSVGELLQNQFR 
IGLSRMERVVRERMSIQDTESITPQQLINIRPVIASIKEFFGSSQLSQFMDQANPLAELT 
HKRRLSALGPGGLTRERAQMEVRDVHYSHYGRMCPIETPEGPNIGLINSLSSYARVNEFG 
FIETPYRKVT)LI7PHAITDQIDYLTADEEDSYWAQANSKLDENGRFMDDEWCRFRGNNT 
VMAKEKMDYMDVSPKQWSAATACIPFX»FJTODSNRALMGANMQRQAVPLMNPEAPFVGTC 
MEHVAARDSGAAITAKHRGRVEHVES^ILVRRLVEENGVEHEGELDRYPLAKFKRSNSG 
TCYNQRPIVAVGDWE YNE I LAIX3PSMELGEMALGRNVWGFMTWDGYNYEDAVIMSERI* 
VKDDVYTSIHIEEYESRRQRDTKLGPEEITRDIPNVSESALKNLDDRGIVYIGAEVKIX5D 
ILVGKWPKGWELTAEERLLHAIFGE1CAREVROTSLRVPHGAGGIVLDVKVFNREEGDD 
TLSPGVNQLWWIVQKRKIHVGDKMCGPJiGinCGVISKIVPEEDMPYLPDGRPIDIMLNP 
LGV P SRMNIGQVLELHLGMAAKNLGI HVAS PVFDGANDDDVWSTI EEAGMARDGKTVLYD 
GRTG EPF DNR I SVGVMYMLKLAHMVDDKLHAR S TG P YSLVTQQPLGGKAQF GG QRFGEME 
VWALEA YG AA YTLQE I LT YK S DDTVGRVKTYEAI VKGEN I SRPSVPESF RVLMKELQ S LG 
LDVKVMDEQDNEIEMTDVDDDDWERKVDLQQNDAPETQKSY 


127. 


atgcttagggcatcgccatatctatcgtatttattcagtaatataaactggaaggagaaa 

aaa tacatggc tagagaatt t teat tagaaaaaac teg taatatcggtatcatggctcac 

attgatgctggtaaaacgactacgactgaacgtattctttattacactggccgtatccac 

aaaattggtgaaacacacgaaggtgcttcacaaatggactggatggagcaagaacaagac 

cgtggtattactatcacatctgctgcaacaacagcagcttgggaaggtcaccgtgtaaac 

attatcgatacacctggacacgtagacttcactgtagaagttgaacgttcattacgtgta 

cttgacggagcagttacagtacttgatgcacaatcaggtgttgaacctcaaactgaaaca 

gtttggcgtcaggctacaacttatggtgttccacgtatcgtatttgtaaacaaaatggac 

aaattaggtgctaacttcgaatactctgtaagtacattacatgatcgtttacaagctaac 

gctgctccaatccaattaccaattggtgcggaagacgaattcgaagcaatcattgactta i 

gttgaaatgaaatgtttcaaatatacaaatgatttaggtactgaaattgaagaaattgaa 

attcctgaagaccacttagatagagctgaagaagctcgtgctagcttaatcgaagcagtt 

gcagaaactagcgacgaattaatggaaaaatatcttggtgacgaagaaatttcagtttct 

gaattaaaagaagctatccgccaagctactactaacgtagaattctacccagtactttgt 

ggtacagctttcaaaaacaaaggtgttcaattaatgcttgacgctgtaattgattactta 

cc t tcaccac tagacg ttaaaccaattat tggtcaccgtgc tagcaaccc tgaagaagaa 

gtaatcgcgaaagcagacgattcagctgaattcgctgcattagcgttcaaagttatgact 

gacccttatgttggtaaattaacattcttccgtgtgtattcaggtacaatgacatctggt 

tcatacgttaagaactctactaaaggtaaacgtgaacgtgtaggtcgtttattacaaatg 

cacgctaactcacgtcaagaaatcgatactgtatactctggagatatcgctgctgcggta 

ggtcttaaagatacaggtactggtgatactttatgtggtgagaaaaatgacattatcttg 

gaatcaatggaattcccagagccagttattcacttatcagtagagccaaaatctaaagct 

gaccaagataaaatgactcaagctttagttaaattacaagaagaagacccaacattccat 

gcac ac ac tgacgaagaaac t ggacaag t ta tea tegg tgg t a tggg tgagc 1 1 cac 1 1 a 

gacatcttagtagaccgtatgaagaaagaattcaacgttgaatgtaacgtaggtgctcca 

atggtttcatatcgtgaaacattcaaatcatctgcacaagttcaaggtaaattctctcgt 

caatctggtggtcgtggtcaatacggtgatgttcacattgaattcacaccaaacgaaaca 

ggcgcaggtttcgaattcgaaaacgctatcgttggtggtgtagttcctcgtgaatacatt 

ccatcagtagaagctggtcttaaagatgctatggaaaatggtgttttagcaggttatcct 

ttaattgatgttaaagctaaattatatgatggttcataccatgatgtcgattcatctgaa 

atggccttcaaaattgctgcatcattagcacttaaagaagctgctaaaaaatgtgatcct 

gtaatcttagaaccaatgatgaaagtaactattgaaatgcctgaagagtacatgggtgat 

atcatgggtgacgtaacatctcgtcgtggacgtgttgatggtatggaacctcgtggtaat 

gcacaagttgttaatgcttatgtaccactttcagaaatgttcggttatgcaacatcatta 

cgttcaaacactcaaggtcgcggtacttacactatgtacttcgatcactatgctgaagtt 

ccaaaatcaatcgctgaagatattatcaagaaaaataaaggtgaa 


128. 


MAREFSLEKTRNIGIMAHIDAGKTTTTE^ILY^ 

I T I T S AATTAAWEGHRVN 1 1 DT PGHVDFTVEVERSLRVIJDGAVTVIJDAQ S GVE PQTETVW 
RQATTYGVPRIVFVNKMDKIX3ANFEYSVSTLHDRLQANAAPIQLPIGAEDEFEAI IDLVE 
MKCFKYTNDLGTEIEEXEI PEDHLJDRAEEARASLIEAVAETSDELMEKYLGDEEI SVSEL 
KEAI RQATTNVEF YPVLCGTAFKNKGVQLMLDAVI DYI.P S PLDVKP I IGHRASNPEEEVT 
AKADDSAEFAALAFKVMTDPYVGKLTFFTIVYSGTMTSGSYVKNSTKGKRERVG 
NSRQEIDTVYSGDIAAAVGLKDTGTGDTLCt5EKNDIILESMEFPEPVIHLSVEPKS 
DKMTQALVKLQEEIDPTFHAHTOEETGQVI IGGMGELHLDI LVDRMKKEFNVECNVGAPMV 
SYRETFKS S AQVQGKFSRQSGGRGQ YGDVHI EFTPNETGAGFEFENAIVGGVVPREYI PS 
VEAG LKDAMENGVLAGYPLI DVKAKLYDGSYRT)VDSSEMAFKIAASIALKEAAKKCDFVI 
LEPMMKVTIEMPEEYMGDIMGDVTSRJlGRVIXs^ 
NTQGRGTYTMYFDH YAEVPKS IAEDI IKKNKGE 


129. 


atgactaaaaaagtagcaattattctagcaaacgaatttgaagatatagaatattcaagc 
cctaaagaggcattagagaatgcaggctttaatactgtagtgattggagatactgcaaat 
agtgaagttgttggtaaacacggtgaaaaagttactgtcgatgtaggcattgcagaagct 
aaaccagaagattatgatgcattattaattcctggaggattttcaccagatcatttacgt 
ggagatacagaaggtcgatatggcacatttgctaaatactttactaaaaatgatgtacca 
acatttgccatttgtcatgggccacaaatactaatagatacagacgatttaaaaggtcgt 
acgttaacagcagtattaaatgtacgcaaagatttatcaaatgcaggcgcacatgtagtt 
gatgagtcagtagttgtagacaacaatattgtaacaagtcgagtaccagacgatttagat 
gattttaatcgagaaatcgttaaacaattacaa 


130. 


MTKKVAI ILANEFEDIEYSS PKEALENAGFNTWIGOTANSEWGKHGEKVTVDVGIAEA 
TLTAVLNVRKDLSNAGAHVVDESVVVDNNIVTSRVPDDIJDDFNREIVKQ^ 


131. 


atggctaatcatgaacaaatcattgaagcgattaaagaaatgtcagtattagaattaaac 
gacttagtaaaagcaattgaagaagaatttggtgtaactgcagctgctccagtagcagta 
gcaggtgcagctggtggcgctgacgctgcagcagaaaaaactgaatttgacgttgagtta 
acttcagctggttcatctaaaatcaaagttgttaaagctgttaaagaagcaactggttta 
ggattaaaagatgctaaagaattagtagacggagctcctaaagtaatcaaagaagcttta 
cctaaagaagaagctgaaaaacttaaagaacaattagaagaagttggagctactgtagaa 
ttaaaa 


132. 


MANHEQIIEAIKEMSVLEI^LVKAIEEEFGWAAAPVAVAGAAGGADAAAEKTEFDVEL 
TSAGSSKTKVVKAVKEATGI^LKDAKELVDGAPKVIKEALPKEEAEKLKEQLEEVGATVE 
LK 
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133. 


gtggaattacaattagcaattgatttattaaacaaagaagacgcggctgagttagcaaat 
aaagtaaaagattatgtagatatcgtagaaatcggtacgccaatcatttacaacgaaggt 
ttaccagcagttaaacatatggcagacaacattagtaatgtaaaagtattagcagacatg 
aaaattatggatgcagctgattatgaagttagccaagcaattaaatttggcgcggatgta 
attacaatactaggtgttgcagaagatgcatcaattaaagcagctattgaagaagctcat 
aaaaataataaacaattactagttgatatgattgctgttcaagatttagaaaaacgtgca 
aaagaactagatgaaatgggtgctgattatattgcagtacacactggttatgatttacaa 
gcagaagggcaatcaccattagaaagtttaagaaccgttaaatctgttattaaaaattct 
aaagttgcagtagcaggtggaattaaaccagatacaattaaagatattgtcgctgaaagt 
cctgatcttgttattgttggtggcggaatcgcaaatgcagatgatccagtagaagctgca 

aaacaatgtcgcgctgcaatcgaaggtaag _ 


134. 


MELQIAIDLLNKEDAABLANKVKDYVDIVEIGTP 

KI MDAADY EVSQAIKPG ADVITILGVAEDAS IKAAI EEAHKNNKQLLVDMI AVQDLBKRA 
KELDEMGADYIAVHTGYDLQAEGQSPLESLRTVKSVIKNSKVAVAGGIKPDTIKDIVAES 

PDLVIVGGG I AN ADDP VEAAKQCRAAI EGK 


135. 


afcgaaaaaattagtacctttattattagccttattacttctagttgctgcatgtggtact 
ggtggtaaacaaagcagtgataagtcaaatggcaaattaaaagtagtaacgacgaattca 
attttatatgatatggctaaaaatgttggtggagacaacgtcgatattcatagtattgta 
cctgttggtcaagatcctcatgaatatgaagttaaacctaaagatattaaaaagttaact 
gacgctgacgttattttatacaacggattaaatttagagactggtaacggttggtttgaa 
aaagccttagaacaggctggtaaatcattaaaagataaaaaagttatcgcagtatcaaaa 
gatgttaaacctatctatttaaacggtgaagaaggcaacaaagataaacaagatccacac 
gcatggttaagtttagataacggtattaaatacgtaaaaacaattcaacaaacatttatc 
gataacgacaaaaaacataaagcagattatgaaaagcaaggtaacaaatacattgctcaa 
ttggaaaaattaaataatgacagtaaagacaaatttaatgacattccaaaagaacaacgt 
gccatgattacaagtgaaggtgccttcaagtacttctcaaaacaatacggtattacacca 
ggttatatttgggaaattaacactgaaaaacaaggtacacctgaacaaatgagacaagct 
attgagtttgttaaaaagcacaaattaaaacacttattagtagaaacaagtgttgataag 
aaagcaatggaaagtttatctgaagaaacgaagaaagatatctttggtgaagtgtacaca 
gattcaatcggtaaagaaggcactaaaggtgactcttactacaaaatgatgaaatcaaat 

attgaaactgtacacggaagcatgaaa _ 


136. 


MKKLVPLLLALLLLVAACGTGGKQSSDKSTJG^^ 

PVGQDPHEYEVKPKDIKKLTDADVILYNGim J ETGNGWFEKAI,EQAGKSLKI)KlWIAVSK 
DVK P I YLNG EEGNKDKQDPHAWLSLDNG IKYVKTI QQTF I DI^KKHKAD YEKQGNK Y I AQ 
LEKLI^SKDKFITOIPKEQRAMITSEGAFKYFSKQYGITPGYIWEIOTEKQGTP 
IEFVKKHKLKHLLVETSTOKKAMESLSEETKKM^ 

IETVHGSMK 


137. 


atgacaactgatattttgaacatttctgaagaacaacttgttgattattctaaagcccac 
aatgaaccttcttggatgacagaattacgtaaaaaagctttgaaattaacagaaacttta 
gaaatgccaaaacctgataaaacaaaattaagaaaatgggattttgattcttttaaacaa 
cacgatgtaaaaggtgatgtttatcaatctttatcacaattacctgagtcagtaagagaa 
attattgacgtagatcattctaaaaacttagtaattcaacataataatacgattgcgtac 
acacaagttgatgataatgcatcgaaagatggcgttatcgttgaaggtttagcagacgct 
cttatgaaccatagtgatttagtacaaaagtactttatgaaagatgcagtaacagtagat 
gaacatcgtatcacagcgctacacacggcattagttaatggtggcgtatttgtttatgtt 
cctaaaaatgtagttgtagaacatccagtacaatacgttgtgttgcacgacgacgaaaat 
gc aagc 1 1 1 ta taacca t g t ta tea teg t tac tgaagaaagcgccgaag t caca ta t g 1 1 
gaaaattacttatcaaatgcatctggtgaaggaaatcaattaaatattatttctgaagtg 
attgctggtgcaaattcaaatatcacatatggctcagtggactatatggataaaggcttt 
acaggtcatatcattcgacgtggtattactgaagcggatgcctcaattaattgggcacta 
ggtttaatgaatgagggtagccaaattattgataatacaacaaatttatttggtgatcgt 
tcaacaagttcacttaaatcagtagttgtaggtacaggcgaacaaaaaattaatctaaca 
tctaaaatcgtacaatatggtaaagaaacagatggttatatccttaaacatggtgttatg 
aaagaacatgcatcgtctgtatttaatggtatcggctacattaagcatggtggaactaaa 
tcaattgctaatcaggaatcacgtgtattaatgttatctgaacatgctcgtggtgacgcg 
aatcctattttattaattgatgaagatgatgtacaagctggtcatgctgcatcagtaggt 
cgtgttgatccagatcaactttactatttaatgagtcgtggtatttctcaaagagaagcg 
gaacgtcttgttatacatggtttcttagatccagtagtacgtgaattacctatcgaagac 
gt taaaccrtcaat taagagaagtaattgaacgcaaagtt tc taaa 


138. 


MTTDI LNI SEEQLVDYSKAHNEPSWOTEIiRKKAIiKLTETLEMPK 

HDVKGDVYQSLSQLPESVREI IDVDHSKNLVI QHNNTI AYTQVDDNASKDGVIVEGIjADA 
LMNHSDLVQKYFMKT)AVTVDEHRITA^ 

ASFYNHVI IWEESAEVTYVENYLSNASGEGNQLNI I SEVI AGANSNIT YGSVDYMDKGF 
TGHIIRRGITEADASIIWALGI^NEGSQIIDOTTNLFGDRSTSSLKSVWGTGEQKINLT 
SKXVQ YGKETIDGYI LKHGVMKEHASSVFNGIGYIKHGGTKS IANQE SRVLMLSEHARGDA 
NPILLIDEDDVQAGHAA^GRVDPDQEYYIJ4SRGISQREAERLVIHGFLDPVVRELPIEI) 
VKRQLREVTERKVSK 
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139. 


atgftalataclggtllaggacctgctgtaagagcactaag 

ctttatcaacaagaaatgaaacgcgtgattgaagatgaagaaaatttgcatataatgcaa 

ggta?gg?agacgaactLttatagaagataatgaagttaaag g tg^ 

qgtacagagtatttatctaaagcagtaattattacaacgggaacatttttacgtggtgaa 

atcattttaggtaatatgaagtattcaagtggaccaaatcaccaattaccatcaatcaca 

tbatcagacaatttaagagaacttggttttgatattgttcgttttaaaacaggtacacca 

ccgcgtgtaaattcaaaaacaattgactattcgaagactgaaatacaaccaggtgacgat 

ataggtcgtgcattcagctttgaaacaacagaatatatattagatcaattgccatgttgg 

ctaacgtatactaatgctgaaacacacaaagttatcgatgataatttacatctatctgca 

atgfcattcagggatgattaaaggaaccgggccacgttattgcccttcaattgaagataaa 

tttgttcgatttaatgataagccgcgacafccaacttttcttagagcctgaaggtcgtaat 

acaaatgaagtatatgtgcaaggattgtctacaagtcttcctgaacatgtgcaacgtcaa 

atgttagagacgataccaggtcttgaaaaagcagatatgatgcgtgccggctacgcaatt 

oaatatgatgcgattgtgccaacgcagttatggcctacacttgaaacgaaaatgattaaa 

aacttatatactgcaggtcaaatfcaatggtacatctggttatgaagaagcagcaggacaa 

ggattgatggcaggtattaacgctgcaggtaaagtgttaaac^ 
aqtcgttcagatgcatatattggtgtcttaatcgatgatcttgtaactaaaggcactaac 
gaacSttatcgtttactaacatcacgtgcagaatatcgtttgttactacgtcatgataat 
gctgatttgagattgacggatatgggatatgaacttggtatgatttctgaagaaagatat 
gcacgttttaatgaaaaacgtcagcaaattgatgcggaaattaagcgtttatcagatact 
cgtattaaaccaaacgaacatacgcaagcgattattgaacaacatggtggttctcgctta 
aaagatggtattttagctatcgatttattacgcagacctgaaatgacttacgatataatt 
ttagaacttttagaagaagaacatcaattgaatgcagatgttgaagaacaagtagaaata 
caaacaaaatatgaaggttatatcaataaatcactacaacaagttgagaaagttaagcgt 
. atggaagagaagaaaattccagaagacttagattatagtaagattgatagtttggcgact 
gaagcgcgagaaaaattatcagaagtaaaacctttaaatattgcacaagcttctagaata 
tcaggggtaaatccagcagacatatctatattattgatttacttagaacaaggtaaactc 

caaagggtgagtgac 


140. 


MVQEYDVIVIGAGHAGVEAGLASARRGAKTL^TINLDNIAFMPCNPSVGGPAKGIVVRE 
I DALGGQMAKT I DKTH I QMRMLNTGKG PAVRALRAQADKVLYQ QEMKRVI EDEENLH IMQ 
GM\TOELIIEDNEVKGVRTNIGTEYLSlW^ITTGTFLRGEIIt£NMKYSSGPNHQLPSIT 
LSDNLRELGFDIVRFKTGTPPRVNSKTIDYSKTEIQPGDDVGRAFSFETTEYII.DQLPCW 
LTYTNAETHKVI DDNLHTjS AMYSGlttKGTGPRyCPS IEDKFVRFTJDKPRHQLFTiEPEGRN 
TNEVYVQG1.STS L PEHVQRQMLETI PGLEKADMMRAG YAI EYDAIVPTQLWPTLETKMI K 
NLYTAGQINGTSGYEEAAGQG Ll^Ca JUSlAAurwijfM l \3riiv.xijor\ourt. ixov uj^uu v x xwj j. *.v 
EPYRLLTSRAEYRLLLRHDNADLRLTDMGYELGMI s EERYARFNEKRQQIDAEIKRLSDI 
RIKPKEHTQAIIEQHGGSRLKDGILAIDLLRRPEMTYDIILELLEEEHQLNADVEEQVEI 
QTKYEGYimSI^QVEKA^aiMEEKKIPEDLDYSKIDSIATEAREKLSEV^ 

SGVNPADISILLIYLEQGKLQRVSD - — 




141. 


LMINEREVF I L I YLDRAAXTKAFE EATLI)T YLKVNQ SMYYNPNS PHKAGLQANQLLQQAKT 
QINAMINSKTNYDVVFTSGATESNNLALKGIAYRKFDTAKEIITS\^ 
AHEGFKVKYVDVKKDG S INLEH FKELMS DKVGLVTCMYVNNVTGQI QPI PQMAKVTKNYP 
• KAHFHVDAVQAFGKISMDLNNI 

GWSGTVNLPNDIAMVKAMKIANENFEALNAFVTELt^ 

FVLNI SFPGVKGEVLVNAFSKYDIMISTTSACS SKRNKLNEVLAAMGLSDKSIEGSIRLS 
FGATTTKEDIARFKEIFII IYEEIKELLK 


142. 


MNKQQKEFKSFYSIRKS SLGVASVAI STLLLLMSNGEAQAAAEETGGTNTEAQPKTEAVA 

SPTTTSEKAPETKPVANAVSVSNKEVEAPTSETKEAKEVKEVKAPKETK^ 

TY P I LNQELREAI KNPAIKDKDH S APNSRP I DFEMKKKDGTQQFYHYASSVKPARVI FTD 

SKPEIELGI*QSGQFWRKFEVYEGDKKLPIKIjVSYDTVKDYAYIRFSVSNGTKAVKIVSST 

HFNNKEEKYDYTLMEFAQPI YNS ADKFKTEEDYKAEKLLAPYKKAKTLERQVYELNKIQD 

KLPEKLKAEYKKKLEDTKXAIJDEQVKSAITEFQ 

SM^lDTFVKHPIKTG^IIiNGKKYMVMETTNDDYWKDFMVEGQRVRTI SKDAKNNTRTI IFP Y 
VEGKTLYDAIVKVHVKTIDYDGQYHWIVDKEAFTKAOTDKSNKKEQQDNSAKKEATP 
PSKPTPSPVEKESQKQDSQKDDNKQLPSVEKENDASSESGKGOTLATKPTKGEVESSSTT 
PTKWSTTQNVAKPTTGSSKTTKDWQT^ 

KTQENKAKSLPQTGEE S1WCDMTLPLMALIALSS I VAFVLPRKRKN 
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atgagctggtttgataaattattcggcgaagataatgattcaaatgatgacttgattcat 
agaaagaaaaaaagacgtcaagaatcacaaaatatagataacgatcatgactcattactg 
cctcaaaataatgatatttatagtcgtccgaggggaaaattccgttttcctatgagcgta 
gcttatgaaaatgaaaatgttgaacaatctgcagatactatttcagatgaaaaagaacaa 
taccatcgagactatcgcaaacaaagccacgattctcgttcacaaaaacgacatcgccgt 
agaagaaatcaaacaactgaagaacaaaattatagtgaacaacgtgggaattctaaaata 
tcacagcaaagtataaaatataaagatcattcacattaccatacgaataagccaggtaca 
tatgtttctgcaattaatggtattgagaaggaaacgcacaagccaaaaacacataatatg 
tattctaataatacaaatcatcgtgctaaagattcaactccagattatcacaaagaaagt 
ttcaagacttcagaggtaccgtcagctatttttggcacaatgaaacctaaaaagttagaa 
aatggtcgtatccctgtaagtaaaccttcagaaaaagttgagtcagataaacaaaaatat 
gataaatatgtagctaagacgcaaacgtctcaaaataaacaattagaacaagaaaaacaa 
aatgatagtgttgtcaaacaaggaactgcatctaaatcatctgatgaaaatgtatcatca 
acaacaaaatcaatgcctaattattcaaaagttgataatactatcaaaattgaaaatatt 
tatgcttcacaaattgttgaagaaattagacgtgaacgagaacgtaaagtgcttcaaaag 
cgtcgatttaaaaaagcgttgcaacaaaagcgtgaagaacataaaaacgaagagcaagat 
gcaatacaacgtgcaattgatgaaatgtatgctaaacaagcggaacgctatgttggtgat 
agttcattaaatgatgatagtgacttaacagataatagtacagatgctagtcagcttcat 
acaaatggcatagagaatgaaactgtatcaaatgatgaaaataaacaagcgtcaatacaa 
aatgaagacactaatgacactcatgtagatgaaagtccatacaattatgaggaagttagt 
ttgaatcaagtatcgacaacaaaacaattgtcagatgatgaagttacggtttcgaatgta 
acgtctcaacatcaatcagcactacaacataacgttgaagtaaatgataaagatgaacta 
aaaaatcaatccagattaattgctgattcagaagaagatggagcaacgaataaagaagaa 
tattcaggaagtcaaatcgatgatgcagaattttatgaattaaatgatacagaagtagat 
gaggatactacttcaaatatcgaagataataccaatagaaacgcgtctgaaatgcatgta 
gacgctcctaaaacgcaagagtacgcagtaactgaatctcaagtaaataatatcgataaa 
acggttgataatgaaattgaattagcaccgcgtcataaaaaagatgaccaaacaaactta 
agtgtcaactcattgaaaacgaatgatgtgaatgataatcatgttgtggaagattcaagc 
atgaatgaaatagaaaagaataacgcagaaattacagaaaatgtgcaaaacgaagcagct 
gaaagtgaacaaaatgtcgaagagaaaactattgaaaacgtaaatccaaagaaacagact 
gaaaaggtttcaactttaagtaaaagaccatttaatgttgtcatgacgccatctgataaa 
aagcgtatgatggatcgtaaaaagcattcaaaagtcaatgtgcctgaattaaagcctgta 
caaagtaagcaagctgtgagtgaaagaatgcctgcgagtcaagccacaccatcatcaaga 
tctgattcacaagagtcaaatacaaatgcatataaaacaaataatatgacatcaaacaat 
gttgagaacaatcaacttattggtcatgcagaaacagaaaatgattatcaaaatgcacaa 
caatattcagagcagaaaccttctgttgattcaactcaaacggaaatatttgaagaaagt 
caagatgataatcaattggaaaatgagcaagttgatcaatcaacttcgtcttcagtttca 
gaagtaagcgacataactgaagaaagcgaagaaacaacacatccaaacaatactagtgga 
caacaagataatgatgatcaacaaaaagatttacagtcatcattttcaaataaaaatgaa 
gatacagctaatgaaaatagacctcggacgaaccaacaagatgttgcaacaaatcaagct 
gtacaaacatctaagccgatgattcgtaaaggcccaaatattaaattgccaagtgtttca 
ttactagaagaaccacaagttattgagtcggacgaggactggattacagataaaaagaaa 
gaactgaatgacgcattattttactttaatgtacctgcagaagtacaagatgtaactgaa 
ggtccaagtgttacaagatttgaattatcagttgaaaaaggtgttaaagtttcaagaatt 
acggcattacaagatgacattaaaatggcattggcagcgaaagatattcgtatagaagcg 
cctattccaggaactagtcgtgttggtattgaagttccgaaccaaaatccaacgacagtc 
aacttacgttctattattgaatctccaagttttaaaaatgctgaatctaaattaacagtt 
gcgatggggtatagaattaataatgaaccattacttatggatattgctaaaacgccacac 
gcactaattgcaggtgcaactggatcagggaaatcagtttgtatcaatagtattttgatg 
tctttactatataaaaatcatcctgaggaattaagattattacttatcgatccaaaaatg 
gttgaattagctccttataatggtttgccacatttagttgcaccggtaattacagatgtc 
aaagcagctacacagagtttaaaatgggccgtagaagaaatggaacgacgttataagtta 
tttgcacattaccatgtacgtaatataacagcatttaacaaaaaagcaccatatgatgaa 
agaatgccaaaaatfcgtcattgtaattgatgagttggctgatttaatgatgatggctccg 
caagaagttgaacagtctattgctagaattgctcaaaaagcgagagcatgtggtattcat 
atgttagtagctacgcaaagaccatctgtcaatgtaattacaggtttaattaaagccaac 
ataccaacaagaattgcatttatggtatcatcaagtgtagattcgagaacgatattagac 
agtggtggagcagaacgcttgttaggatatggcgatatgttatatcttggtagcggtatg 
aataaaccgattagagttcaaggtacatttgtttctgatgacgaaattgatgatgttgtt 
gattttatcaaacaacaaagagaaccggactatctatttgaagaaaaagaattgttgaaa 
aaaacacaaacacaatcacaagatgaattatttgatgatgtttgtgcatttatggttaat 
gaaggacatatttcaacatcattaatccaaagacatttccaaattggctataatagagca 
gcaagaattatcgatcaattagagcaactcggttatgtttcgagtgctaatggttcaaaa 
ccaagggatgtttatgttacggaagcagatttaaataaagaa [ 



WO 02/059148 



PCT/EP02/00546 



144. 



- 39 - 

atgcctaaacgtaatgatatcaaaacaattttagtaatagggtctgggccaattatcata 
ggtcaagcagctgaatttgattatgctggaacacaagcatgtctagctttaaaagaagag 
ggatatcgagttattcttgtaaattcaaatccagcgacaatcatgactgataaggaaatt 
qlggataaagtatatatcgaaccgttaactcatgattttatagcgcgaattatacgtaaa 
Lgcaacctgacgctttacttccaactttaggtggtcaaacaggtttaaacatggcgat^ 
caactacacgaaagtggtgtgcttcaagataataacgtccaattattaggaactgagcta 
acatcaattcaaclagcagalgaccgtgaa^ 

attcctgtaccagagagtgacattgtaaatacagtagagcaagcctttaaattcaaagag 
caagtgggatacccgctaattgttagaccggcatttacgatgggtggtaccggaggcggt 
atttgtcataatgatgaagaattacatgaaatcgtctcaaatggtcttcattatagtcca 
gcaacgcaatgtttattagaaaaatctatcgcaggttttaaagaaatcgaatacgaagta 
atgcgtgataaaaacgataatgccatcgttgtatgtaacatggaaaatattgatccagtt 
ggtattcatacaggcgattcaattgttgtggctcctagtcaaacattatcagatgttgag 
tatcaaatgttacgtgatgtttcattaaaagttattcgagctttaggtatcgaaggtggt 
tgtaatgttcaattagcattagatccccattcattcgattattatattatagaagtaaat 
ccgcgtgtatcacgttcatcagcgttagcttcaaaagcaacaggatatcctattgcaaaa 
ttagctgctaaaatcgcggttggtctaacattagatgaaatgttaaafcccaattacagga 
acatcttatgcagcgtttgaaccaactttagactatgtgatttcaaaaataccaagattt 
ccttttgataaatttgaaaaaggagaacgagagcttggcacacaaatgaaagcaacaggt 
gaagttatggccattggtcgaacttacgaagaatcattgttaaaagcaattcgatcactt 
gagtatggtgtgcatcacttaggattaccaaatggtgaaagcttcgatcttgattatact 
aaagaacgtatttcacaccaagatgatgaacgattatttttcatcggcgaagcaattaga 
agaggcacaacattagaagaaattcataatatgactcagattgattacttcttcttacac 
aagttccaaaacattattgatattgagcatcaattaaaagagcatcaaggtgatttagaa 
tatcttaaatatgcaaaagattatggatttagtgataaaacaatagcgcatcgctttaat 
atgacggaagaagaagtatatcaattgcgtatggaaaatgatattaaacctgtttacaag 
atggttgatacttgcgcagctgaatttgaatcttcaacaccatattattatggtacatac 
gaaactgaaaatgaatccatagttactgacaaagaaaaaatcttagtattaggctctgga 
ccaattcgaatcggccaaggtgtagaatttgactatgcgacagttcatgccgtttgggca 
attcaaaaagcagggtacgaagcgataattgtgaataacaatccagaaacagtttcaaca 
gacttctcaatttctgacaaattatactttgaacctttaactgaagaagatgtgatgaat 
atcattaatttagaaaaacctaaaggtgtcgttgtacaatttggaggacaaacagcgatt 
aatttagcagacaaattggctaaacatggtgttaaaatacttggtacttcactagaaaat 
ctaaatcgtgctgaagatagaaaagaatttgaagcactattaagaaaaattaacgtgcca 
cagccacaagggaaaacagctacatcacctgaggaagcattagcgaatgctgcagaaatc 
ggatatccggttgtagtaagaccttcttatgtattaggtggtcgcgcaatggaaattgta 
gacaatgacaaagagttagaaaactatatgacccaggctgtaaaagcgagtccggaacat 
ccggtactagtcgatagatatttaactggtaaagaaattgaagttgatgcgatttgtgat 
ggagaaacggtcattattccaggaatcatggaacatattgaacgtgctggtgtgcatagt 
ggtgactcaatcgcftgtatatccaccacaaactttgacagaagacgagttagcaacactt 
gaggactatactataaaattagctaaaggtttaaacatcattggcttaatcaacattcaa 
ttcgttatagctcacgatggtgtgtatgttttagaagtaaatccacgttctagtagaacg 
gtaccattcttaagtaaaattactgatattccaatggcacaattagctatgcgagcaatc 
attggggaaaaactaacagatatgggttatcaagaaggggttcaaccatatgctgagggt 
gtctttgtgaaagcaccagtatttagttttaataaattgaaaaatgttgatattacttta 
ggacctgaaatgaagtcaacaggtgaagtgatggggaaagatactacattagaaaaggcg 
ttattcaaagggttaacaggtagtggcgttgaagttaaagatcacggtacagtattaatg 
accgtcagtgacaaagataaagaggaagttgttaaattggcacaacgcttaaatgaagtt 
ggctataaaattttagcaacgtctggaacagctaataaattagctgagtatgacatacct 
gcagaagtagtaggcaaaattggtggcgaaaatgatttattaacacgtattcaaaatggt 
gatgttcaaatcgttataaatacaatgactaaaggtaaagaagtagaaagggatggcttc 
caaattagacgtactacagttgaaaatggtattccatgtttgacatctttagatacagct 
aatgccttaacgaatgtaattgaaagtatgacatttacaatgcgtcaaatg 
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146. 



147. 



atgattaacagggataataaaaaggcaataacaaaaaagggtatgatttcaaatcgctta 
aacaaattttcgattagaaagtatactgtaggaactgcatcgattttagtaggtacgaca 
ttgatttttggtctagggaaccaagaagctaaagctgctgaaaacactagtacagaaaac 
gcaaaacaagatgatgcaacgactagtgataataaagaagtagtgtcggaaactgaaaat 
aattcgacaacagaaaataattcaacaaatccaattaagaaagaaacaaatactgattca 
caaccagaagctaaaaaagaatcaacttcatcaagtactcaaaaacagcaaaataacgtt 
acagctacaactgaaactaagcctcaaaacattgaaaaagaaaatgttaaaccttcaact 
gataaaactgcgacagaagatacatctgttattttagaagagaagaaagcaccaaataat 
acaaataacgatgtaactacaaaaccatctacaagtgaaccatctacaagtgaaattcaa 
acaaaaccaactacacctcaagaatctacaaatattgaaaattcacaaccgcaaccaacg 
ccttcaaaagtagacaatcaagttacagatgcaactaatccaaaagaaccagtaaatgtg 
tcaaaagaagaacttaaaaaaaatcctgagaaattaaaagaattggttagaaatgatagc 
aatacagatcattcaactaaaccagttgctacagctccaacaagtgttgcaccaaaacgt 
gtaaacgcaaaaatgcgctttgcagttgcacaaccagcagcagttgcttcaaacaatgta 
aatgatttaattaaagtgacgaagcaaacaatcaaagttggcgatggtaaagataatgtg 
gcagcagcgcatgacggtaaagatattgaatatgatacagagtttacaattgacaataaa 
gtcaaaaaaggcgatacaatgacgattaattatgataagaatgtaattccttcggattta 
acagataaaaatgatcctatcgatattactgatccatcaggagaggfccattgctaaagga 
acatttgataaagcaactaagcaaatcacatatacatttacagactatgtagataaatat 
gaagatataaaatcacgcttaactctatattcgtatattgataaaaaaacagttccaaat 
gagacaagtttgaatttaacatttgctacagcaggtaaagaaacaagccaaaatgtcact 
gttgattatcaagatccaatggtccatggtgattcaaacattcaatctatctttacaaaa 
ttagatgaagataagcaaactattgaacaacaaatttatgttaacccattgaaaaaatca 
gcaaccaacactaaagttgatatagctggtagtcaagtagatgattatggaaatattaaa 
ctaggaaatggtagcaccattattgaccaaaatacagaaataaaggtttataaagttaac 
tctgatcaacaattgcctcaaagtaatagaatctatgattttagtcaatacgaagatgta 
acaagtcaatttgataataaaaaatcatttagtaataatgtagcaacattggattttggt 
k gatattaattcagcctatattatcaaagttgttagtaaatatacacctacatcagatggc 
gaactagatattgcccaaggtactagtatgagaacaactgataaatatggttattataat 
tatgcaggatattcaaact tea tcgtaacttctaatgacactggcggtggcgacgg tact 
gttaaacctgaagaaaagttatacaaaattggtgactatgtatgggaagacgttgataaa 
gacggtgttcaaggtacagattcaaaagaaaaaccaatggcaaacgttttagttacatta 
acttacccggacggtactacaaaatcagtaagaacagatgctaatggtcattatgaattc 
ggtggtttgaaagacggagaaacttatacagttaaattcgaaacgccaactggatatctt 
ccaacaaaagtaaatggaacaactgatggtgaaaaagactcaaatggtagttcggttact 
gttaaaattaatggtaaagatgatatgtctttagatactggtttttacaaagaacctaaa 
tacaacttaggtgactatgtatgggaagatactaataaagatggtatccaagatgcaaat 
gagccaggaatcaaagatgttaaggttacattaaaagatagtactggaaaagttattggt 
acaactactactgatgcctcgggtaaatataaatttacagatttagataatggtaactat 
acagtagaatttgaaacaccagcaggttacacgccaacggttaaaaatactacagctgat 
gataaagattctaatggtttaacaacaacaggtgtcattaaagatgcagataatatgaca 
ttagacaggggtttctataaaacaccaaaatacagtttaggtgattatgtttggtacgac 
agtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtgacagttaca 
ttgcaaaacgaaaaaggcgaagtaattggaacaactaaaacagatgaaaatggtaaatat 
cgtttcgataatttagatagcggtaaatacaaagttatttttgaaaagcctgctggctta 
acacaaacagttacaaatacaactgaagatgataaagatgcagatggtggcgaagttgac 
gtaacaattacggatcatgatgatttcacacttgataacggatacttcgaagaagataca 
tcagacagcgattcagactcagatagtgactcagacagcgactcagactcagacagcgac 
tcagactcagacagtgattcagattcagacagcgactcagattcagatagcgactcagat 
tcggacagcgattcagactcagatagcgactcagattcagatagcgattcagactcagac 
agcgactcagattcagatagcgattcggactcagacagcgattcagactcagatagcgac 
tcagactcagacagcgactcagattcagatagcgattcggactcagatagcgactcagat 
tcagacagcgattcagactcagatagcgactcagattcagacagcgattcagactcagat 
agcgactcagactcagacagtgattcagattcagacagcgactcagactcagatagcgac 
tcagattcggacagcgactcagactcagatagcgactcagactcagacagtgattcagac 
agcgattcagactcggatgcaggaaaacatacacctgttaaaccaatgagtactactaaa 
gaccatcacaataaagcaaaagcattaccagaaacaggtagtgaaaataacggctcaaat 
aacgcaacgttatttggtggattatttgcagcattaggttcattattgttattcggtcgt 
cgcaaaaaacaaaacaaa 



atgactcatttattagagacatttgagatgtcaatagatcaccaggaagatggtttagtt 
gttatttctatgcctgttactgataaagtaaaacaaccatttggatatttacatggtggg 
gcttcgattgctttaggtgaaacagcatgttcattaggatctgctaatttaattgataca 
accaaatttattccattaggtttagagatgaatgctaaccatattcattctgctaaagat 
ggtcgtgttactgcgacagctgaaattattcatcgaggtaagtcgacacatgtatgggat 
ataaaaattaagaatgacaaagaacaattaattacagttatgcgtggtacagttgctatt 
aaacctttaaaa 



atggagcatacaactatgaaaataacaacgattgctaaaacaagtttagcactaggcctt 
ttaacaacaggtgtaatcacaacgacaacgcaagcagcaaacgcgacaacaccatcttcc 
actaaagtggaagcaccacaatcaacaccgccctcaactaaaatagaagcaccgcaatca 
aaaccaaacgcgacaacaccgccctcaactaaagtagaagcaccgcaacaaacagcaaat 
gcgacaacaccgccttcaactaaagtgacaacacctccatcaacaaacacgccacaacca 
atgcaatctactaaatcagacacaccacaatcgccaaccacaaaacaagtaccaacagaa 
ataaatcctaaatttaaagatttaagagcgtattatacgaaaccaagtttagaatttaaa 
aatgagattggtattattttaaaaaaatggacgacaataagatttatgaatgttgtccca 
gattatttcatatataaaattgctttagttggfcaaagatgataaaaaatatggtgaagga 
gtacataggaatgtcgatgtatttgtcgttttagaagaaaataattacaatctggaaaaa 
tattctgtcggtggtatcacaaagagtaatagtaaaaaagttgatcacaaagcaggagta 
agaattactaaggaagataataaaggtacaatctctcatgatgtttcagaattcaagatt 
actaaagaacagatttccttgaaagaacttgattttaaattgagaaaacaacttattgaa 
aaaaataatctgtacggtaacgttggttcaggtaaaattgttattaaaatgaaaaacggt 
ggaaagtacacgtttgaattgcacaaaaaattacaagaaaatcgcatggcagatgtcatt 
aatagtgaacaaattaaaaacatcgaagtgaatttgaaa 
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atgaaaaagcaaataatttcgctaggcgcattagcagttgcatctagcttatttacatgg 
gataacaaagcagatgcgatagtaacaaaggattatagtgggaaatcacaagttaatgcc 
qqgagtaaaaatgggacattaatagatagcagatatttaaattcagctctataccattcg 
gaagactatataatttatgctataggattaactaataaatatgaatatggagataatatt 
tataaagaagctaaagataggttgttggaaaaggtattaagggaagatcaatatcttttg 
gagagaaagaaatctcaatatgaagattataaacaatggtatgcaaattataaaaaagaa 
LtcStcgtacagatttaaaaatggctaattttcataaatataatttagaagaactttcg 
atgaaagaatacaatgaactacaggatgcattaaagagagcactggatgattttcacaga 
gaagttaaagatattaaggataagaattcagacttgaaaacttttaatgcagcagaagaa 
gataaagcaactaaggaagtatacgatctcgtatctgaaattgatacattagttgtatca 
tattatggtgataaggattatggggagcacgcgaaagagttacgagcaaaactggactta 
atccttggagatacagacaatccacataaaattacaaatgaacgtattaaaaaagaaatg 
attgatgacttaaattcaattattgatgatttctttatggaaactaaacaaaatagaccg 
aaatctataacgaaatataatcctacaacacataactataaaacaaatagtgataataaa 
cctaattttgataaattagttgaagaaacgaaaaaagcagttaaagaagcagatgattct 
tggaaaaagaaaactgtcaaaaaatacggagaaactgaaacaaaatcgccagtagtaaaa 
gaagagaagaaagttgaagaacctcaagcacctaaagttgataaccaacaagaggttaaa 
actacggctggtaaagctgaagaaacaacacaaccagttgcacaaccattagttaaaatt 
ccacagggcacaattacaggtgaaattgtaaaaggtccggaatatccaacgatggaaaat 
aaaacggtacaaggtgaaatcgttcaaggtcccgattttctaacaatggaacaaagcggc 
ccatcattaagcaataattatacaaacccaccgttaacgaaccctattttagaaggtctt 
gaaggtagctcatctaaacttgaaataaaaccacaaggtactgaatcaacgttaaaaggt 
actcaaggagaatcaagtgatattgaagttaaacctcaagcaactgaaacaacagaagct 
tctcaatatggtccgagaccgcaatttaacaaaacacctaaatatgttaaatatagagat 
gctggtacaggtatccgtgaatacaacgatggaacatttggatatgaagcgagaccaaga 
ttcaataagccatcagaaacaaatgcatataacgtaacaacacatgcaaatggtcaagta 
tcatacggagctcgtccgacatacaagaagccaagcgaaacgaatgcatacaatgtaaca 
acacatgcaaacggccaagtatcatacggagctcgtccgacacaaaacaagccaagcaaa 
acaaacgcatataacgtaacaacacatggaaacggccaagtatcatatggcgctcgccca 
acacaaaacaagccaagcaaaacaaatgcatacaacgtaacaacacatgcaaacggtcaa 
gtgtcatacggagctcgcccgacatacaagaagccaagtaaaacaaatgcatacaatgta 

acaacaca tgcagatgg tac tgcgacatatgggcctagagtaacaaaa 


149 . 


atgaaaaaattagcaacagtaggttctttaattgtaacaagcactttagtattctcaagt 
atgccttttcaaaatgcgcatgccgacacaacttcaatgaatgtgtcgaataaacaaagc 
caaaatgtacaaaatcatcgtccttatggcggagtagtaccacaaggaatgacgcaagca 
caatatactgaattagagaaagctttaccccaattaagcgctggcagtaatatgcaagac 
tataatatgaaattgtatgatgcgacgcaaaatattgctgataaatacaatgtgataatt 
acaactaatgtaggggtatttaaaccacatgctgttagagatatgaatggccatgcgtta 
cctttaacaaaagatggcaatttttatcaaacgaatgtagatgcaaatggtgttaatcat 
ggtggtagtgaaatggtgcaaaataaaacaggtcatatgagtcaacaaggccatatgaat 
cagaacacacacatgaaccaacagccacacatgcaacaaggtcatatgcaatcatcaaac 
catcaaatgatgagtccaaaagcaaatatgcattcatcaaatcatcaaatgaaccaaagt 
aacaaaaaagttttaccagctgctggtgaaagtatgacatcaagtattcttactgcaagt 
a t tgccgcac tac tat tagtatc tggg t tattc t tagca tt tagacgacgt tcaacaaa t 

aaa : _ 


150. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 
ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 
gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 
aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 
agaacagacgcgattaaacacattgatggtttaattacatcagacaatgatttctttgat 
aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 
gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 
atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 
ggtaataaaaaagctttaacagcgtttcaagatagatttaatgagcatgttaaacaacga 
ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata 
agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 
acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 
acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 
tttagcaaagaaatacaagaaactggaaatgttgtaataagccaaaaagatttcaatgaa 
tttcagaaacagataaaagctgctcaagatatttcggaagattacgagtatataaagtct 
ggtagagccttagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 
gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 
ccacttaaagagaatatagaaatagcgttaaagcttttaaaaatcttactaaaagagtta 
gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 

cctatggca . , _ 




151. 


MSWFDKLFGEDNDSNDDLIHRKKKIUlQESQPTIDNDHDSIiLPQNNDI YSKPtUi&b'Ktk'MZ} V 

AYENENVEQSAI>riSDEKEQYHRDYRKQSHDSRSQKRHRRRRNQTTEEQNYSE^ 

SQQS I KYKDH SH YHTNK PGTYVS A ING I EKETHKPKTHNMYSNNTNHRAKDSTPDYHKES 

PKT S EVP S AI FGTMKPKKLENGRI PVSKPS EKVE SDKQKYDKYVAKTQTS QNKQLEQEKQ 

NDSWKQGTASKS SDENVSSTTKSMPNY SKVDNTI KIENI YASQIVEEI RRERERKVLQK 

RRFKKALQQKREEHKNEEQDAI QRAI DEMYAKQ ABRYVGDS SLNDDSDLTDNSTDASQLH 

TNG I ENETVSNDENKQAS I QNEDTNDTHVDES PYNYEEVSLNQVSTTKQLSDDEVTVSNV 

TSQHQSALQHNVEVNDKDELKNQSRLIADSEEDGA^ 

EDTT SNIEDNTNRNASEMHVDAPKTQEYAVTESQV 

SVNSLKTNDVNDNHVVEDSSMNEIEKNNAEITENVQNEAAESBQNVEE^ 

EKVSTLSKRPFNWMTPSDKIWMMDRKKHSKVNV^ 

SDSQESNTNAYKTNNMTSIWENNQLIGH^ 

QDDNQLENEQVDQSTSSSVSEVSDITEESEETTHPNNTSGQQDNDDO^KDLQSSFSNKNE 
DTANENRPRTNQQDVATNQAV(^SKPMIRKGPNIKLPSVSLLEEPQVIESDEDWITDKKK 
ELNDALFYFTWPAFA/QDVTEGPSWRFELSVEKGVKVSRITALQDDIKMAEW 
PIPGTSRVGIEVPNQNPTTVNl^SIIESPSFKNAESKL^ 

ALIAGATGSGKSVCINSIIiMSLLYKNHPEEXRLLLIDPKMVEIAPYNGLPHLVAPVITDV 
KAATQ SLKWAV^EMEPJIYKLFAH YHVRNITAFNKKAP YDEKMPKI VI VIDEL 
QEVEQSIARIAQKAPACGIHMLVATQRPSVNVITGLIKANIPTRIAFMVSSSVDSRTILD 
SGGAERLLGYGDMLYLGSGMNKPIRVQGTFVSDDEIDDWDFIKQQREPDYLFEEKELLR 
KTQTQSQDELFDDVCAFMVNEGHI STSLIQRHFQI GYNRAARIIDQLEQLGYVSSANGSK 
PRDVYVTEADLNKE 
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MPKRNDIKTILVIGSGPI I IGQAAEFDYAGTQ ACLALKEEGYRVI LVNSNPATI MTDKBI 
ADKVYIE PLTHDF I ARI I RKEQ PDALLPTIXSGQTGLNMAJQIjHESGVLQDNNVQLLGTEL 
TSIQQAEDREMFRTIJ^LIWPVPESDIVrm^QAFKFKEQVGYPLIVRPAFTMGGTGGG 
ICHNDEELHEIVSNGLHYSPATQCLLEKSIAGFKEIEYEVMRDKNDNAIWCNMENIDPV 
GIHTGDSIWAPSQTLSDVEYQMLRDVSLKVIRALGIEGGCNVQLALDPHSFDYYIIEVN 

PRVSRSSAI^SKATGYPi AKi-iA/Vf\-XAV(aJ_i I ljUijPlJUiNrX iol o lAfVTC.l'll-iiJI Vioi^xri\r 

PFDKFEKGFJIELGTQMKATGEVMAIGRTYEESLLKAIRSLEYGVHHLGLPNGESFDLDYI 
KERI SHQDDERLFFIGEAIRRGTTLEEIHNMTQIDYFFLHKFQNI IDIEHQLKEHQGDLE 
YLKYAKDYGFSDKTIAHRFNMTEEEVYQLRMENDIKPVYKMVDTCMEFESSTPYYYGTY 
ETENESIWDKEKILVIX5SGPIRIGQGVEFDYATVHAVWAIQKAGYEMIVNNNPETVST 
DFS I SDKL YFEPLTEEDVMNI INLEKPKGVWQFGGO/TAINIADKLAKHGWILGTSLEN 
LNRAEDRKEFEALLRKINVPQPOGKTATSPEEALANAAEIGYPVVVRPSYVI^ 
DNDKELENYMTQ AVKAS PE H PVLVDR YLTGKE I EVDA I CDG ETVI I PGIMEHIERAGVHS 
CTSIAWPPC/TLTEDEl^TLEDYTIia^GLNIIGLINIQFVIAHrXSVYVLEVNPRSSRT 
VPFLSKITDI PMAQLAMRAI IGEKLTDMGYQEGVQPYAEGVFVKAPVFSFNKLKNVDITL 
G P EMKS TGEVMGKOTT LEKAiFKG LTGS GVEVKDHGTVLMTVS DKDKEEWKLAQ RLNEV 
G YKI LATSGTANKLAEYDI P AEWGKIGGENDLLTRI QNGDVQI VINTMTKGKEVERDGF 
QI RRTTVENGI PCLTSLDTANALTNVI ESMTFTMRQM 


153. 


MI NRDNKKAI TKKGM I SNRIiNKFS I RKYTVGT AS I LVGTTLI FGLGNQEAKAAENT STEN 

AKQDDATTSDNKEWSETENNSTTENNSTNPIKKETNTDSQPEAKKESTSSSTQKQQNE3V 

TATTETKPQNIEKENVKPSTDKTATEDTSVILEEKK^ 

TKPTTP<}ESTNIFJtfSQPQPTPSKVDNQVTDATO^ 

NTDHSTKWATAPTSVAPKRVNAKMRFAVAQPAAVASNN\^ 

AAAHDGKDIEYDTEFTI DNKVKKGDTMTINYDKNVI PSDLTDKNDPIDITDPSGEVXAKG 

TFTDKATKQITYTFTDYVDKYEDIKSRLTLYSYIDKXWPNETSLI^TFA 

VDYQDPMVHGDSNIQSIFTKLDEDKQTIEO^IYVNPLKKSATNTKVDIAGSQVDDYGNIK 

IA^GSTIIDQNTEIKVYKVNSDQ£LPQS1TO 

DINS AYI I KVVSKYTPT SIX3ELDI AC^3TSMRTTDKYGYYNYA 

t/ypppw-T vtt T rjnYVlin?n\7nKDGVOGTDSKEK PM ANVT »VTT jTYPDGTTKSVRTDANGHYEF 
GGLKDGETYTVKFETPTGYIiPTKVNGTTDGEKDSNG 

YNLGDYVWEDTNKDGIQDANEPGI KDVKVTIJCDSTGKVI GTTTTDASGKYKFTDLDNGNY 
TVEFETPAGYTPTVKNTTADDKDSKKSLTTTGVIK^ 

SNKDGKQDSTEKGIKDVlWU^NEKGEVIGTTKTDENGKYPvFDNLDSGKYKVIFEKPAGL 
TOTVTNTTEDDKDADGGEVDVTITDRIJDFTIiDNGYFEEOT 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDAGKHTFVKPMSTTKDHHNKAKALPETGSENNGSN 
NATLFGGLFAALGSLLLFGRRKKQNK 


154. 


MTHLLETFEMS IDHQEDGLWI SMPVTDKVKQ PFGYLHGGAS IALGETAC S LGSANLIDT 
TKFI PLGLEMNANHI HSAKDGRVTATAEI IHRGKSTHVWDIKIKNDKEQLITVMRGTVAI 
KPLK 


155. 


MEHTTMKITTI AKTSLALGIiLTTGVITTTTQAANATTPS STKVEAPQSTPPSTKI EAPQS 
KPNATTPPSTKVFJVPQQTANATTPPSTKVrTPPSTOTPQPMQSTKSDTPQSPTTKQVPTE 
INPKFKDLRAYYTKPSLEFKNEI GI ILKKVTTTIRFMNVVPDYFI YKIALVGKDDKKYGEG 
VmWVDVFVVLEENNYNLEKYSVGGITK^NSKKVDH^ 

Tlf 17H TCT.VPT .TWTfT .T? lrnt .T "P TrMMT .VftTKn 7CZ <3 CZV T\TT TrMTCttfCZCXK VP V T? T.TTKTC T jTIPWR m atcvt 
i ivliiy X o Lir\E,L>L>C iVLxt^Jvyiji JCiru.vr»i_ii v VjooxxJ. V xrvilTJ.'JOvjivi if ajjriruNJjs^EiLMruttAL' v x 

NSEQIKNIEVNLK 


156. 


MKKQI I SLGAIAVASSLFTVTONKADAIVTK1)YSGKSQWAGSKNGTLIDSRYLNSALYYL 
EDYI I YAIGLTNKYEYGDNI YKEAKDRLLEKVLREDQYLLERKKS QYEDYKQWYANYKKE 

DKATKFA/YDLVSEIDTLVVSYYGDKDYGEHAKELRAKLDLILGITrDNPHKITN^ 
.IDDIiNS 1 1 DDFFMETKQNRPKSITKYNPTTHNYKTNSDNKPNFDKLVEETKKAVKEAD 
WKKKTVKKYGETETKSPVVKEEKKTOEPQAPKVDNQQEVKTTAGKAEETTQPVAQPLVKI 
PQGTITGEIYKGPEYPTMENKWO^Er^O^PDFLT^QSGPSLSI^NYTNPPLTNPILEGL 
EGSS SKLE IKPQGTESTLKGTQGESSDI EVKPQATETTE ASQYGPRPQFNKTPKYVKYRD 
AGTGIREYNDGTFG YEARPRFNKP SETNAYNVTTHANGQVSYGARPTYKKPS ETNAYNVT 
THANGQVSYGARPTQl^PSKTNAYNVTTHGNGQVSYGARPTQNKPSKTNAY^VTTHANGQ 
VSYGARPTYKKPSKTNAYNVTTHADGTATYGPRVTK 


157. 


MKKLATVG SLIVTSTLVFS SMPFQNAHADTTSMNV SNKQSQNVQNHRPYGGWPQGMTQA 
QYTELEKAIjPQLS AGSNMQDYNMKLYDATQNIADKYNVI ITIUVGVFKPHAVRDMNGHAL 
PLTKDGNFYQTNVDANGVNHGGSEWQI^ 

HQMM S PKANMH S SNHQMNQSNKKVL PAAG E SMTS S I LTAS I AALLLVSGLFLAFRRRSTNK 


158. 


VLRSDFYMSYSI VRVSKVKSGTNTTGI QKRVQRF^INNYENEDIDHSKTYI23YDLVNANKQ 

NFNNLIDEKIEQNYTGKRKIRTDAIKHIDGLITSl^^ 

EYGKDNLLYATVHMDEKTPHMHYGVVPITDI^ 

GYJJLERGQSRQVTNAKHEQISQYKQKTEYHKQEYERESQKTDHIKQKNDKI^QF.YQKSIiN 
TLKKPINVPYEQETEKVGGLFSKEIQETGNVVI SQKDFNEFQKQ I KAAQDI SEDYE YI KS 
GPvALDDKDKEIREKDDLLNKAVERIENADDNFNQLYENAKPLKENIEIALKLI^ 
ERVLGRNTFAERVNKLTEDEPMA 
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159. 


atgatgaaaaagttaaaagcgagtgaaattagacaaaaatatctagatttctttgttgaa 
aaaggacatatggttgaaccttctgcaccattagtgccaattgatgatgatacattatta 
tggattaattcaggtgtagcaacattaaagaaatattttgatggacgtgaaacacctaaa 
aagccaagaattgtaaactctcaaaaagctattcgtacaaatgatattgaaaatgttggt 
ttcacagcgcgtcaccatacattctttgaaatgttaggtaacttctcaattggtgattat 
tttaaacaagaagcgattgaatttgcttgggaatttttaacgagtgataaatggatgggt 
atggagccagataaattgtacgttacgattcatccggaagatatggaagcatacaacatt 
tggcataaagatattgggcttgaagaaagtcgtattattcgcattgaaggtaacttctgg 
gatattggtgaagggccttcaggaccgaacactgagattttctatgatcgcggagaagca 
tatggacaagacgatccggcagaagaaatgtatccaggtggagaaaatgaacgctatctt 
gaagtatggaacttagtatttagtgaattcaatcataataaagatcatagttacacacca 
ttacctaataaaaatattgatactggcatggggcttgagcgtatggcctcagtttctcaa 
aatgtacgtactaactatgaaacagatttatttatgcctataatgaatgaaatcgaaaaa 
gtatcaggtaaacaatatttagtaaacaacgaacaagatgtggcatttaaagtaattgct 
gaccacattcgtacgattgcatttgcaatttctgatggtgcattacctgccaatgaaggt 
agagggtatgtattacgtcgattgttacgtcgtgccgttcgttttagtcaaacgttagga 
atcaatgagccatttatgtacaaacttgttgatattgttgcagacattatggaaccatat 
tatccaaatgt taaggaaaaagcagat t teat taagcg tgt tataaagtc tgaagaagaa 
cgattccatgaaacattagaagatggtttagcgattttaaatgaattaattaaaaaagct 
aaagcgacaacaaatgaaattaatgggaaagatgcatttaaattgtatgatacgtatggg 
ttcccaattgaattaactgaagaaatagcagtgcaagcaggattgaaagttgatatgaca 
acattcgagtcagaaatgcaacaacaacgtgatcgtgcacgtcaagcacgtcaaaattct 
caatcaatgcaagttcaaagtgaagtattgaaaaatattacatctgcaagtacttttgtt 
ggt ta tgatac tgcgacagc tcaaacaacactaacacac t tga ta tacaa tggtgaagaa 
gtttcacaagttgaagcgggtgaaacagtatacttcatgttaacggaaacaccattttat 
gcaatcagtggtggacaagttgcggatacaggtattgtttataatgacaattttgaaatt 
gctgttagtgaagtaaccaaagcaccaaatggtcaaaacttgcataaaggagtagtacaa 
tttggccaagtaaatgttggcgctacagtgtctgctgaagtgaaccaaaatgatcgacgt 
gacattcaaaagaaccatagtgcaacacatttattacatgcagcgttgaaatcagtactg 
ggtgatcatgttaaccaagctggttcactagtagaagcagatcgtttacgttttgatttc 
tctcattttggtccaatgactaatgatgaaattgatcaagttgaacgcttagtaaatgaa 
gaaa 1 1 tggaaagg t a 1 1 gacg t taac at t caagaaa tgga ta t tg c t tcagc taaagaa 
atgggcgcaatggcattattcggtgaaaaatatggtgatgttgtgcgtgtagtaaatatg 
gcaccattttcaattgaattatgtggtggtattcatgtccgcaatacttctgaaattggc 
ttattcaaaatagtaagtgagtcaggtacaggagctggtgtgcgtcgtattgaagcatta 
acaggtaaagcagctttcttatatttagaagatattcaagagaaatttaatacgatgaaa 
tcacagctgaaagtgaaatctgatgatcaagtagtcgataagttaacacaattacaagat 
gaagaaaaagc a 1 1 a t taaaac aa 1 1 agagc aacg tgacaaagaaa tcaca tcac 1 1 aaa 
atgggtaatattgaagatcaagttgaagaaatcaatggctataaagtattggttactgaa 
gtggatgtaccaaatgcgaaagcaattcgctcgacaatggacgattttaaatctaaacta 
caagatacaattatcattcttgcaagtaatgttgatgataaagtatcgatggttgcaact 
gtccctaaatctttaacaaataacgttaaagccggtgatcttatcaaacaaatggcacca 
atcgttggtggtaaaggtggcggtcgtccagatatggctcaaggtggcggtacacaacct 
gaaaa ta tc tcaaaa tc a 1 1 aagc tt tat taaagat taca 1 1 aaaaa tc ta 


160. 


MMKKLKASEIRQKYLDFFVEKG 

KPRIVNSQKAIRTNDIEWGFTARHHTFFEMLGNFS IGDYFKQEAIEFAWEFLTSDKWMG 

MEPDKLYVTIHPEDMEAYNIWHKDIG^ 

YGQDDPAEEMVTGGET^YLEVWNLVFSEFNHNKDHSYTPLP 

NVRTNYETDLFMP IMNEIEKVSGKQYLVNNEQDVAPKVI ADHIRTI AFAI SDGALPANEG 
RGYVLRRLI^IRAVRFSQTI^INEPFMYKL^ 

RFHETLEDGLAILNEL I KKAKATTNE INGKDAFKLYDTYGF P I ELTEE I AVQAG LKVDMT 

TFESEMQQQRDRARQARQNSQSMQVQSEVLKNITSASTFVGYDTATAC^ITLTHLIYTSIGEE 

VSQVEAGETVYFWLTETPFYAISGGQVADTGIVY^ 

FGQVNVGATVSAEVNQITORRDIQKNHSATHL^^ 

SHFGPMTNDEIJXJVERLVNEEIV^GIDV^ 

APFSIELCGGIIWRNTSEIGLFKJ^SESGTGAGVRRIEALTGKAAFLYLEDIQEKFN^ 
SQLKVK SDDQVVDKLTQL QDEEKALLKQLEQRDKE I T SLKMGN I EDQVEE INGYKVLVTE 
VDVPNAKAIRSTMDDFKSKIKJDTIIII^^ 
rVGGKGGGRPDMAQGGGTQPENI SKSLSFIKDYIKNL 


161. 


atgaatagtgagtttatatatggacgggtaacaaatttaggaggtaagattttgagttta 
ataaagaaaaagaataaagatattcgcattataccattaggcggtgttggcgaaattget 
aaaaa tatgtatatcgttgaagtagacgatgaaatgt ttatgttagatgctggacttatg 
tttccagaagacgaaatgctaggtattgatattgttataccagacatttcatacgtactt 
gaaaataaagataaattgaagggtatattccttacacacggacatgagcacgcgattggt 

gcagtgagt tatgt 1 1 1 agaacaa t taga tgcaccagta ta tgga t ctaaat tgacaa ta , 

gcgttaattaaagaaaatatgaaagcccgtaatattgataaaaaagttcgctactataca 

gttaataatgattcaattatgagattcaaaaacgtgaatattagtttctttaatacgaca 

cacagtattcctgatagtttaggtgtttgtattcacacttcatatggtgccattgtgtat 

acaggtgaatttaagtttgaccaaagtttacatggacattatgcaccagatattaaacgt 

atggcagagattggtgaagaaggcgtatttgtcttaatcagtgattctactgaggcagag 

aaacctggatataatactccggaaaatgtgattgaacatcatatgtatgatgcttttgca 

aaagtgcgaggtcgcttgatagtttcatgttatgcttcgaactttatacgtattcagcaa 

gttttaaatattgctagcaagctaaatcgtaaagtgtcatttttaggaagatcacttgaa ! 

agttcatttaatattgctcgtaaaatggggtatttcgacattcctaaagatttgctaatt 

cctataacagaagttgataattatcctaaaaatgaagtgataattatagctactggtatg 

caaggagaacctgtagaagccttaagtcaaatggcgcaacataagcataaaattatgaat 

a tegaagaaggega t tc tg ta 1 1 1 1 tagcaa t taegge t tc tgc taa ta tggaag t ta tc 

attgcgaatacattaaatgagcttgtacgtgctggcgcacatattattccaaataacaaa 

aagattcatgcttcaagtcatggttgcatggaagaattaaaaatgatgattaatattatg 

aaacctgaatactttattcctgtacaaggtgaatttaaaatgcagatagcacatgcgaag 

ctagcagctgaagcaggtgttgcaccagaaaagattttccttgtggaaaaaggagatgtc 

attaattacaaeggtaaagatatgatattaaatgaaaaggtaaattcaggaaatatttta 

atagatggcattggtattggggatgtaggaaatatcgtgttgagagaccgtcatctttta 

gcagaagatggtatctttattgctgttgtaacgttagatcctaaaaatagacgtatagct 

gcgggacctgaaattcaatctcgtgggtttgtatatgtacgtgaaagtgaagacttatta 

cgtgaagcagaagagaaagtacgtgaaatagtagaggctggtttacaagaaaaacgcata 

gaatggtctgaaattaaacaaaatatgcgtgatcaaattagtaaactattattcgaaagt 

acaaaacgtcgtcctatgattattccagtaatttctgaaatt 
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162. 


MNSEFI YGRVTNLGGKI LSLI KKKNKDIRI I PLGGVGEI AKNMYIVEVDDEMFMLDAGLM 
FPEDEMLGIDIVIPDISYVLENKDKLKGIFLTHGHEHAIGAVSYVIiEQLDAPVYGSKLTI 
ALIKENMKARNIDKKVRYYTVNNDSIMRFKNVNISFFITOTOSI 

TGEFKPDQSIiHGHYAPDIKRMAEIGEEGVFVLISDSTEAEKPGYNTPENVIEHHMYDAFA 
K^GRLrVSCYASNFIRIQQVLNIASK^ 

PI TEVDNYPKNEVI 1 1 ATGMQGEPVEALSQMAQHKHKIMNIEEGDSVFLAITAS AKMEVI 
IArm^L\mGAHIIPNNKKIHASSHGCMBELKMMINIMKPEY 

LAAE AGVAPEKI FLVEKGDVINYNGKDMI LNEKVNSGNI LIDGI GIGDVGNIVLRDRHLIi 
AEIX3IFIAVVTLDPKNRRJAAGPEIQSRGFVYVRESEDLLREAEE3CVREIVEAGLQEKRI 
EWSEIKQNMRDQISKLLFESTKRRPMIIPVISEI 


163. 


atggaaataacaatgcctaagttaggtgagagtgttcatgaaggcaccattgaacaatgg 
ttagtttctgttggtgatcatattgatgaatatgaaccattatgtgaagttattacagat 
aaagtgacagctgaagtcccttccacgatatcaggaacaattacagaaattttagttgaa 
gcggggcagacagtagctattgatacaattatctgtaaaattgaaactgctgatgaaaag 
acaaatgaaacaactgaagagatacaagcaaaagtggatgagcatactcagaaatctact 
aaaaaagctagtgcaacagtggaacagacatctactgctaaacaaaatcaaccacgtaat 
aatggtcgcttttcacctgttgtatttaaactcgcttcagagcatgacattgatttatca 
caagttgtaggtagtggatttgaaggtcgtgtaactaagaaggatataatgtcagttatt 
gaaaatggtggtaccacagctcaatctgacaaacaagttcaaacaaaatcaacatcagta 
gatacatcaagtaaccaatcatctgaagacaatagtgaaaacagcacaataccagtaaat 
ggtgtgcgtaaagcaattgcgcaaaatatggttaatagtgtaacagagattccacatgca 
tggatgatgattgaagtagatgctacaaatcttgtgaaaacgagaaatcattataaaaac 
age 1 1 taaaaataaagaaggata taa tc taacg t tc tt tgc 1 1 tc tt tgtaaaagc tg ta 
gcagatgctttaaaagcatatcctttattaaatagtagctggcaaggaaatgaaattgtc 
ttacataaagacattaatatttcaattgctgttgctgatgaaaataaattatacgtacct 
gtgattaagcatgcagacgaaaagtcaatcaaaggtatagctagagaaattaatacttta 
gcaacgaaagcgcgtaataagcaattgacagctgaagatatgcagggcggtacatttacg 
gtaaataatactggtacatttggttcagtatcatcaatgggtattataaatcatccacaa 

. . .-. r-. ut-^i-snaanhaf* aafr^aa 4- /^rrf* faa aaartfifUft ^ Afrt*?4?4 1* t"H3tCT &ta tost t 

geagega c c c uacaagtagaat.ca.ci ucy u uaociciciy v» i*oy uoy u&a. l. < * uw 
gcaattcgtaacatggttaatttatgtatttcaattgatcatcgtattttagatggttta 
caaacaggtaaatttatgaatcatattaaacagcgtatcgaacagtatactttagaaaat 
acaaatatatat 


164. 


MEI TMPKLGESVHEGT I EQWLVSVGDH I DEYE PLCEVITDKVT AEVP ST I S GT ITEI LVE 

AGO/TVAIDTI ICKI ETADEKTNETTEEIQAKVDEHTQKSTKKAS ATVEOT 

NGRFS PWF KLASEHDIDLS QWG SGFEGRVTKKDIMSVI ENGGTT AQS DK.QVQTKSTSV 

DTS SNQS SEDNSENSTI PVNGVRKAIAQNMVNS VTEI PHAWMMI EVDATNLVKTRNH YKN 

S FKNKEG YNLTFFAFFVKAVADALKA YPLLNS SWQGNE I VLHKDINI S I AVADENKLYVP 

VI KHADEKS IKGI AREIl^IATKARl^QLTAEDMOGGTFTVKNTC INHPQ 

AAII^VESraOCPWIlTOMIAIRNMVI^^ 

TNIY 


165. 




166. 




167. 


atggaggacaacatgatttatgcaggtattttagcaggaggtattggttcgagaatgggg 
aacgtgccattaccaaaacaatttttagatattgataataaaccgattttaatccataca 
attgagaagttcattttagtgagtgaatttaatgagattattatcgcaacgccagcacag 
t gga 1 1 tccca t acacagga t at 1 1 taaaaaaa ta taaca t tacaga tcaacg tg t caaa 
g tag 1 1 gcagg t gg t aegga tcgaaa tgaaacaa 1 1 atgaaca 1 1 a tcgacca t a t tc gc 

cicl uy LdddLy y del Uv-tiaLad.Lyai.yuoy L-y at uy uoav> i^v—c* i^y aty \^v*y wuwa'-i\-\-i*v-^i- 

ttaactcaacgtattattaaagagaacattgaagtagcagcaaaatatggtgcagtagat 
acagtcattgaagcaattgatacgattgtaatgtctaaagataaacagaacatacacagt 
atccctgtaaggaatgaaatgtatcaaggccaaacaccacaatcatttaatattaaatta 
ttacaagatagttatcgcgccttaagtagtgaacaaaaagaaatcttatcagatgcatgt 
aaaatcattgtcgaatctggacatgcagttaaattggtacgtggagaactatacaacatt 
aaagtgacaacaccgtatgatttaaaagtagcaaatgccattattcaaggtgatattgcc 
crataat 


16B. 


MEDNMI YAGI LAGGIG SRMGNVPLPKQFLDIDNKPILI HTI EKF I LVSEFNEI I 1 ATPAQ 

WISHTQDILJtKYMTDQRVKVVAGGTO 

LTQR1 IKENIEVAAKYGAVDTVIEAIIXri VMSKDKQ 

LQDSYRALSSEQKEI LSDACKI I VBSGHAVKLVRGELYNIKVTTPYDLKVANAI IQGDIA 
DD 



WO 02/059148 



- 45 - 



PCT/EP02/00546 



169. 


atgataatatattggtgtatgacagttaatggagggaacgaaatgaaagctttattactt 
aaaacaagtgtatggctcgttttgctttttagtgtaatgggattatggcaagtctcgaac 
gcggc tgagcagca t acaccaa tgaaagcaca tgcag taacaacgatagacaaagcaaca 
acagataagcaacaagtaccgccaacaaaggaagcggctcatcattctggcaaagaagcg 
gcaaccaacgtatcagcatcagcgcagggaacagctgatgatacaaacagcaaagtaaca 
tccaacgcaccatctaacaaaccatctacagtagtttcaacaaaagtaaacgaaacacgc 
gacgtagatacacaacaagcctcaacacaaaaaccaactcacacagcaacgttcaaatta 
tcaaatgctaaaacagcatcactttcaccacgaatgtttgctgctaatgcaccacaaaca 
acaacacataaaatattacatacaaatgatatccatggccgactagccgaagaaaaaggg 
cgtgtcatcggtatggctaaattaaaaacagtaaaagaacaagaaaagcctgatttaatg 
ttagacgcaggagacgccttccaaggtttaccactttcaaaccagtctaaaggtgaagaa 
atggctaaagcaatgaatgcagtaggttatgatgctatggcagtcggtaaccatgaattt 
gactttggatacgatcagttgaaaaagttagagggtatgttagacttcccgatgctaagt 
actaacgtttataaagatggaaaacgcgcgtttaagccttcaacgattgtaacaaaaaat 
ggtattcgttatggaattattggtgtaacgacaccagaaacaaagacgaaaacaagacct 
gaaggcattaaaggcgttgaatttagagatccattacaaagtgtgacagcggaaatgatg 
cgtatttataaagacgtagatacatttgttgttatatcacatttaggaattgatccttca 
acacaagaaacatggcgtggtgattacttagtgaaacaattaagtcaaaatccacaattg 
aagaaacgtattacagttattgatggtcattcacatacagtacttcaaaatggtcaaatt 
tataacaatgatgcattggcacaaacaggtacagcacttgcgaatatcggtaagattaca 
tt taa ttatcgcaatggagaggtatcgaatattaaaccg teat tgattaatgttaaagac 
gttgaaaatgtaacaccgaacaaagcattagctgaacaaattaatcaagctgatcaaaca 
tttagagcacaaactgcagaggtaattattccaaacaataccattgatttcaaaggagaa 
agagatgacgttagaacgcgtgaaacaaatttaggaaacgcgattgcagatgctatggaa 
gcgtatggcgttaagaatttctctaaaaagactgactttgccgtgacaaatggtggaggt 
attcgtgcctctatcgcaaaaggtaaggtgacacgctatgatttaatctcagtattacca 
1 1 1 ggaaa tacga t tgcgcaaa t tga tg t aaaaggt tcagacgt c t ggacggc 1 1 tcgaa 
catagtttaggcgcaccaacaacacaaaaggacggtaagacagtgttaacagcgaatggc 
ggtttactacatatctctgattcaatccgtgtttactatgatataaataaaccgtctggc 
aaacgaattaatgctattcaaattttaaataaagagacaggtaagtttgaaaatattgat 
ttaaaacgtgtatatcacgtaacgatgaatgacttcacagcatcaggtggcgacggatat 
agtatgttcggtggtcctagagaagaaggtatttcattagatcaagtactagcaagttat 
ttaaaaacagctaacttagctaagtatgatacgacagaaccacaacgtatgttattaggt 
aaaccagcagtaagtgaacaaccagctaaaggacaacaaggtagcaaaggtagtaagtct 
ggtaaagatacacaaccaattggtgacgacaaagtgatggatccagcgaaaaaaccagct 
ccaggtaaagttgtattgttgctagcgcatagaggaactgttagtagcggtacagaaggt 
tctggtcgcacaatagaaggagctactgtatcaagcaagagtgggaaacaattggctaga 
a tg tc ag t gcc t aaagg t agcgcgca t gagaaacag t taccaaaaac tggaac taa tcaa 
agttcaagcccagaagcgatgtttgtattattagcaggtataggtttaatcgcgactgta 

cgacgtagaaaagctagc _ 




170. 


MI I YWCMTVNGGNEMKALLLKTSVWLVLLF SVMGIAtfQVSNAAEQHTPMKAHAVTTIDKAT 

TDKQQVPPTKEAAHHSGKEAATNVSASAQGTADOTNSKVTSNAPSNKPSTWSTKVNETR 

DVOTQQASTQKPTHTATFKLSNAKTASLSPRMFAANAPQTTTHKILHTNDIHGRLAEEKG 

RVIGMAKLKTVKEQEKPDI^DAGDAFQGLPLSNQSKGEEMAKAMNAVGYDAMAVGNHEF 

DF GYDQLKKLEGMLDF PML S TNVYKDGKRAFKP ST I VTKNGIRYG 1 1 GVTTPETKTKTRP 

EGIKGVEFIIDPLQSWAEMMRIYKDVDTFWISHLGIDPST^ 

KKRIWIDGHSHTVLQNGQIYNNDAIJVQTGTALANIGKITFNYR]^ 

VENVT PNKALAEQ INQADQTFRAQT AEVI I PNNT I DFKGFJU3DVRTRETNLGNAI ADAME 

AYGVKNFSKKTDFAVlT^GGIRASIAKGKVTRyDLISVLPFGOTIAQIDVKGSDVWTAFE 

HSLGAPTTQKDGKTVLTANGGLLHI SDSI RVYYDINKPSGKRINAIQILNKETGKFENID 

LKRVYHVTMNDFTASGGDGY SMFGGPREEGI SLDQVLASYIiKTANLAKYDTTEPQRMLLG 

KPAVSEQPAKGQQGSKGSKSGKDTQ PI GDDKVMDPAKKPAPGKVVLIiLAHRGTVS SGTEG 

SGRTIEGATVSSKSGKQLARMSVPKGSAHEKQLPKTGTN^ 

RRRKAS 


171. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
caagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 
gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
cttttaaaaatcttactaaaagagttagaacgagttttaggaagaaatacctttgcggaa 
agagttaataagttaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgagatagaggtatgcactta 


172. 


MQEYQKSI^LKKPIIWPYEQETEK^GGLFSK^IQETGl^ISQKDFNEFQKQIKAAQDI 

SEDYEYIKSGRAEDDKDKEIREKDDLLNKAVERIENAD^ 

LLKILLK£LERVIX3ROTFAERVNKL^ 

QKRDRGMHL 


173. 


atgaagatgataaacaaattaatcgttccggtaacagctagtgctttattattaggcgct 
t g tggcg c tag t gccac agac t c t aaagaaaa t aca t taa 1 1 1 c 1 1 c t aaagc tgg agac 
gtaacagttgcagatacaatgaaaaaaatcggtaaagatcaaattgcaaatgcatcattt 
actgaaatgttaaataaaattttagctgataaatataaaaataaagttaatgataagaag 
attgacgaacaaattgaaaaaatgcaaaagcaatacggcggtaaagataaatttgaaaag 
gcccttcaacagcaaggtttaacagccgataaa tat aaagaaaa tttacgtac tgc tgc t 
tatcataaagaattactatcagataaaattaaaatctctgattctgaaattaaagaagac 
agcaagaaagcttcacacattttaattaaagttaaatctaagaaaagcgacaaagaaggc 
ttagatgataaagaagcgaaacaaaaagctgaagaaattcaaaaagaagtttcaaaagat 
ccaagtaaatttggtgaaatcgctaaaaaagaatcaatggatactggttcagctaaaaaa 
gatggcgaattaggtcaugcccc uaaaggacaaaccga.uacia.gat tttgaaaadgcaoLa 
tttaagcttaaagatggtgaagtatcagaggttgttaaatcaagctttggatatcatatt 
attaaagctgataaaccaacagactttaacagtgaaaaacaaagcctgaaagaaaaatta 
gtcgatcagaaagtacaaaaaaatccaaaattattgactgatgcatacaaagatctatta 
aaagaatacgatgttgactttaaagatcgtgatattaaatcagttgtcgaagataaaatc 
ttaaaccctgaaaaacttaaacaaggtggcgcacaaggcggacaatccggcatgagccaa 


174. 


MKMINKLIVPVTASALLLGACGASATDSKEXTTLISSKAGD^ 
TEMLNKIIJUDKYTCNKVNDKKIDEQIEKMQ 

YHKELLSDKIKISDSBIKEDSKKASHILIKVKSKKSDKEGLDDKEAKQKAEEIQKEVSKD 
PSKFGEIAKKESbnm5SAKKDGELGYVLKGQTDKDFEKALFKLKIX3EVSE\AnCSSFGYHI 
IKADKPTDFNSEKQSLKEKLVDQKVQKNPKLLTDAYKDLLKEYDVDFKDRDIKSVVEDKI 
LNPEKLKQGGAQGGQSGMSQ 
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175. 


atgcttttagtattagctggttgctctaattctaacgataataatgaaagtaaaaaagat 
gacgcagacaatggtaagaaacaagagattcaagttgcagcggcagcaagtttaacagat 
gtaaccaagaaattagcttcagaatttaaaaaagagcataaaaatgctgatattaaattt 
aactatggtggatcaggggcattaagaaaacaaattgaatcaggcgcacctgttgacgta 
tttatgtctgcaaatactaaagatgtagatgcattaaaagacaagaataaagcgcatgat 
acatataaatatgcgaaaaatagtctagtattaattggtgataaagattcaaattacact 
tcagtaaaagacttaaaagacaatgataaattagcattaggtgaagtgaaaactgtacca 
gcaggaaaatatgcgaaacagtatttagataacaataacttatttaaagaagtcgaaagt 
aaaatcgtttatgctaaagatgtaaaacaagtattaaattatgttgaaaagggtaatgcg 
aaacaaggttttgtgtataaaactgacttatataaacaaaataaaaaaattgatactgta 
aaagtaattaaagaagtagaacttaagaagccaatcacatacgaagctggtgctacatca 
gatagtaaattagcaaaagagtggatggaattcttaaaatcagataaagctaaagaaata 
ctaaaagaataccactttgcagca 


176. 


MLLVI^GCSNSNDNNESKKDDAm^ 

NYGGSGALRKQIESGAPVDVFMSANTKDVDALKDKNKAHITrYKyAKNSLVLIGDKDSNYT 

SVKDLKDNDKiALGEVKTVPAGKYAKQ 

KQGFVYKTDLYKQNKKIIXEVKVIKEV^ 

LKEYHFAA 


177 . 


ttggcatacacatacactttaaaagatattattgaaattacaggtgtaactaaaagaact 
ttacattattacgatgaaataggattattagttccagataaaaatgataaaaattatcgc 
g 1 1 1 a t aaacagc aagac t tagaaaaa 1 1 acaaaaga 1 1 1 taa tac t caagt c 1 1 1 tga t 
tttgatatcgctaaaataaaacaatacatttcgtatgataatgaacaattgcgaaagtta 
1 1 a t cagagc aaa t aagcaag 1 1 aga t aaaaaga 1 1 tc tgac t tac aa 1 1 aa 1 1 agacgc 
tctgtatgtgaatttattaaaggactctctctaatagataccagcattttaaacaagaca 
ctacagtcacaatatgataaagaagcatctataaaatatggtcatacgaaagcatatcaa 
tcatttattagacgtaaagacagcttacaatcgcaggatatcagacataaattgacaact 
atcttcaataaatttaatcatatgtctttgagtcattatccaatccaagattgtagtgat 
ctcgtatttgagtggaaggcatttatgaacactatcgctgattttgatgatgaaacatta 
tgctgtattgctaaaacatatgaagatgatacgcgtttcaaagattactttaattcatat 
gataatcaaaatttagcatcatacatttcagaagctgttaattattttttgagcaatgtg 
aataagagcgacaatttt 


178. 


MAYTYTLKDIIEITGVTKRTLHYYDEIGLLVPDKNDKNYRVYKQQD 

FDIAKIKQYI SYDNEQLRKLLSEQI SKLDKKI SDLQLIRRSVCEFIKGLSLIDTSIIiNKT 

LQSQYDKEASIKYGHTKAYQSFIRRKDSLQSQDIRHKLTTIFNKFNHM 

LWEWKAFMNTIJUDFDDETLCCIAKTYEDDTRFK^ 

NKSDNF 


179. 


atggcaaaaataaaagcaaatgaagcattagttaaagcattacaagcatgggatatagat 
cacttgtatggtattccaggagactcaatcgacgcagtagtcgatagtttacgtacagtg 
agagatcaatttaaattttatcatgtacgtcatgaagaagtagcaagcttagcggctgct 
ggttacacaaaattaactggtaaaatcggtgtggcattaagtatcggtggccctggttta 
attcatttattaaatggtatgtatgatgccaaaatggataatgtaccgcaattaatatta 
tctggacaaacgaatagtacagcacttggaacgaaagcattccaagaaacaaatttacaa 
aaattatgtgaagatgtagccgtttataatcaccaaattgaaaaaggtgacaatgtgttt 
gaaatcgttaacgaagcaattcgtacggcatatgaacaaaaaggtgtagctgttgttatt 
t g tec taac gac t ta 1 1 aac tgaaaaaat t aaaga tacaacgaat aaaccag t aga taca 
tcaagaccaacagtagtatcaccaaaatataaagacatcaaaaaagcggttaaactaatt 
aa taaaagt aaaaagee tg tea tg 1 1 aa t tgg tg t agg tgegaaaca tgegaaaga tgag 
c t acgtgaa 1 1 ta t tgaaa tggc t aaaa 1 1 cc tg teat tea tt cat taccagctaaaaca 
atcttgccggatgatcatccatatagtatcggtaacttaggtaaaatcggtaccaaaaca 
tcttatcaaacaatgcaggaagcggatttattaattatggttggtacaaactatccatat 
gtggattacttacctaagaaaaatattaaagccattcaaattgacacaaatcctaaaaat 
atcggacatcgtttcaatattaatgtaggaattgttggagatagtaaaattgcgttgcat 
cagt taac tgaaaa tat taaacatgttgctgaaagaccattcttaaacaaaacgttagaa 
cgtaaagcggtttgggataaatggatggaacaagataaaaataataatagtaaaccatta 
cgtccagaacgattaatggcatcaatcaataaatttattaaagatgatgcagtgatttca 
gcagatgtaggtacagcaacagtttggtcaactcga tac ttaaacct tgg tgtaaa taac 
aagttcatcatttcaagttggttaggtacaatgggttgcggtcttccaggtgcaattgca 
tcaaaaattgcatatccaaatagacaagccatcgcaattgctggtgacggtgcattccaa 
atggtaatgcaagacttcgctacagcagtacaatatgatttacctttaactgtatttgta 
cttaataacaaacagttagcatttattaaatatgaacaacaagcagctggtgaattagaa 
tatgcagttgatttttctgatatggatcatgcaaaatttgctgaggcagcaggtggtaaa 
ggttatacaattaagagtgctagcgaagtagatgctatagtcgaagaggcattagcacaa 
gatgtaccaacgattgtagatgtatatgttgatcctaatgctgcgccattaccaggtaaa 
attgtaaatgaagaagcgcttggttatggtaagtgggcatttagatcaattactgaagat 
aaacatttagatttagatcaaattccaccaatttcagtggcagcaaaacgtttctta 


180. 


MAKIKANEALVKALQAWDIDHL YGI PGDSIM 

KLCEDVAVYNHQIEKGDNVFE I VNE AI RTAYEQKGWAVVICPNDLLT3SKIKDTTNKFVDT 
SRPTWSPKYKDIKKAVKLINKSKKPVMLIG^ PVIHSLPAKT 
ILPDDHPYSIGNLGKJGTKTSYQTMQEADLLIMV^ 

IGHRFNINVGIVGDSKI ALHQLTENIKHVAERPFLNKTLERKAV^C)KWMEQDKNI^SKPL 
SKIAYPNRQAIAIAGDGAFQMVMQDFATAVQYDLPLTW 

YAVDFSDMDHAKFAFJUVGGKGYTIKSASEVDAIVEEALAQDVPTIVDVYVDPNAAPLPGK 
IVNEEALGYGKWAFRSITEDKHLDLDQI PPI S VAAKRFL 


181. 


g tag tag 1 1 tagggc t tgcaacgcac 


182. 


caccatcatagaacatacaattgctagc 


183. 


c tga tac t ggacaaca t agaga 


184. 


aagtaacgttatctttcgaatggt 


185. 


a 1 1 1 c tggcac t c aag tatatcaagac 


186. 


tggc ttaggtgt tgg tgtaggc 


187. 


ataatgeaac tacaac teagee 


188. 


ttgatcgttgatgtattttgattagat 


189. 


ctacaataactacagccgttaca 


190. 


g t gaa tgaag 1 1 a t aacc age ag 


191. 


cacgctaaagcatcagtgacaga 


192. 


agcattttgatgtgttgctgttgtgtt 
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193. 


gaatccccaagcacctaaac . . . 


194. 


gtaaacqttgatcaaacacact . 


195. 


tttgcaataacagcaacatctggtgcag 


196. 
197. 


gaaacttctgaagctggaattgtacgg 

atgagaaaaactaaaattgtatgtacaattggaccagcttcagaatcagaagaaatgatt 
gagaaattaatcaatgctggtatgaacgttgcacgattaaacttttcacatggtagtcat. 
gaagagcataaaggtagaattgatacaattcgtaaagtagctaaaagattagacaaaatt 
gtagcaattttattagatacaaaaggtccagaaattcgtacgcataatatgaaagacggt 
atcattgaacttgaacgtggcaacgaagttattgttagcatgaatgaagttgaaggaaca 
cctgaaaagttctcagtaacatatgaaaacttaattaacgatgttcaagtaggttcatac 
attttacttgatgatggcttaattgaattacaagttaaagatattgaccatgctaaaaaa 
gaagttaaatgtgatattttaaactctggtgagcttaaaaacaaaaaaggtgttaactta 
cctggcgtaagagtaagtttacctggtattacagaaaaagatgctgaagatatccgtttc 
ggtattaaagaaaatgttgacttcattgcagcaagtttcgtacgtcgtcctagtgatgtt 
ttagaaattcgtgaaattttagaagaacaaaaagctaacatttcagtattccctaaaatt 
gaaaaccaagaaggtattgataatattgcggaaattcttgaagtgtctgatggtttaatg 
gttgcacgtggtgacatgggtgttgaaattccacctgaaaaagtaccaatggttcaaaaa 
gatttaatcagacaatgtaacaaattaggtaaaccagttattacagctacacaaatgtta 
gattctatgcaacgtaacccacgtgctacacgtgcagaagctagtgacgttgccaacgca 
atctatgatggtacagatgcagtaatgttatctggtgaaactgctgctggtttatatcct 
gaagaagctgttaaaacaatgagaaatattgctgtatcagctgaagcagcccaagattac 
aaaaagttattgtcagatcgtactaaattagttgaaacttcattagtgaatgctatcggt 
atttcggttgcacatacagctttaaacttaaatgttaaagcaattgtagctgctactgaa 
agtggttcaacggcacgtactatctccaaatatcgtccacattcagacattattgcggtg 
actccaagtgaagaaactgcacgtcaatgttcaattgtttggggagttcaacctgtagtt 
aaaaaaggacgtaagagtacagatgcattgttaaacaatgcagttgcaacagctgttgaa 
actggtagagtatctaatggtgatttaatcattattactgctggtgtaccaactggtgaa 
actggaactactaatatgatgaaaatccacctagttggtgacgaaattgctaatggtcaa 
ggtattggacgtggatcagttgttggtactacgttagttgctgaaactgttaaagattta 
gaaggtaaagatttatctgacaaagttatcgttactaactcaatcgatgaaacgtttgta 
ccttatgtagaaaaagctttaggcttaattacagaagaaaatggtattacatcaccaagt 
gcaa ttgt tggt ttagaaaaaggtattccaacagttgtaggtgtagaaaaagctgttaaa 
aacataagcaataacatgttagttacgattgatgctgctcaaggtaaaatctttgaagga 

tatgcaaacgtacta , 


198. 


atgcaattcgataatattgacagtgctttaatggctttaaaaaatggagaaccaattatt 
gtagtagatga tgagaatcgtgaaaatgaaggtgatt tagtagcggt tactgaatggatg 
aacgataataccattaattttatggcgaaagaagcaaggggattaatatgcgcaccagtg 
tctaaagatattgcacaacgtttggatttggtacaaatggttgatgataactccgacatc 
tttggtacgcaatttacagtgagtattgatcatgtagatacaacaacaggaattagtgct 
tatgaacgtacattgactgccaaaaagctcattgatcctagtagtgaagctaaagatttt 
aatcgtcctggtcatttatttccattagtagcacaagataaaggcgtattagctagaaat 
ggacacacagaagcggctgttgatttagctaaacttactggtgccaagcccgctggtgtc 
atttgtgagattatgaatgatgacggcacgatggcgaaaggacaagatttacaaaagttt 
aaagaaaaacatcaattaaagatgattacgattgatgatttaattgaatatcgtaaaaaa 
ttagaaccagaaattgaatttaaggcaaaagtgaaaatgcctacagatttcggaacattt 
gatatgtatggttttaaagcgacatacacagatgaagagatagttgtactgacaaaaggt 
gcaattcgacaacatgaaaatgtacgcttacattctgcgtgccttacaggcgatattttc 
catagtcaacgttgtgattgtggtgctcaacttgaatcgtctatgaagtatatcaatgaa 
catggtggcatgattatttatctacctcaagaaggtcgtggcataggattgttaaacaaa 
ttacgcgcatatgaattaattgagcaaggatatgatacagtaactgcaaatttagcatta 
ggttttgatgaagatttgcgagattatcatattgctgcacagattttaaaatattttaac 
atcgaacatatcaatttattaagtaataatccaagtaaatttgagggattaaaacaatat 
ggcattgatattgcagaaagaattgaagttatcgtaccagaaacggtacataatcatgat 
tatatggaaacgaaaaaaataaaaatgggtcatttaata 


199. 


atgaaaatgaaaaaattagtcaaatcatcagttgcttcatcaattgcactgcttttgcta 
tcgaatacagttgatgcagctcaacatatcacacctgtaagcgagaaaaaagtagatgac 
aaaatcactttatacaaaacaacagcaacatctgataatgataaattgaatatttctcaa 
attttaacgtttaatttcattaaggataaaagttatgacaaagatacgttagtacttaag 
gcagc cggaaaca t taa t tcaggt ta taaaaagcc taa tccaaaaga t tacaat tac tea 
cagttttattggggcggtaagtataatgtttcggttagttcagaatcaaatgatgctgta 
aa t g t tg t tgac ta tgeace taaaaatcaaaatgaagaat tccaag ttcaacaaaca t ta 
ggttattcttatggcggagatattaatatatctaatggcttatcaggtggattaaatgga 
tcaaaatcattttcagaaacgataaattataaacaagaaagttacagaactacgattgat 
agaaaaacaaatcataaatcaattggctggggtgttgaggcgcacaaaattatgaataat 
ggttggggaccatatggtagagatagttatgacccaacatatggtaatgaactgttttta 
ggcggtagacaaagtagttcaaatgctggtcaaaatttcttgccaacacatcaaatgcct 
ttattggcgcgtggtaactttaacccagaatttataagcgtactttctcataaacaaaat 
gatacaaaaaaatctaaaatcaaagtaacttaccaaagagaaatggatagatatactaat 
caatggaatcgactacactgggttggtaataactacaaaaatcaaaatacagtaacgttt 
acatctacttatgaagttgactggcaaaaccatactgttaaattaatcggtacggattct 
aaagaaactaatcctggagta 


200. 


Atgaagaaaaaagcgttactaccattatttttaggtattatggtctttttggctggttgt 
Gactattctaaacctgaaaaacgtagtgggtttttctacaatacattcgtagatccaatg 
Aaaaatgtattggattggttgggaaataacttattaaacgacaattatggtttagctatt 
Attatccttgtattggtaattcgtattattttattaccattcatgttgtcaaactataaa 
Aatagtcatatgatgcgtcaaaaaatgaaagttgcaaagccagaagttgaaaaaattcaa 
Gaaaaagtgaaacgtgcgcgtacacaagaagaaaaaatggctgcaaaccaagaattaatg 
Caagtatataaaaagtatgacatgaacccgattaagagtatgttgggttgtttaccaatg 
Ctaatccaattaccaatcatcatgggattatactttgtacttaaagaccaacttgtagat 
Ggtttgtttaaatatccacacttcttatggttcgatttaggacgtcctgatatttggatt 
Acaattattgccggtgttttatactttatccaagcatatgtatcaagtaaaacgatgcca 
Gacgaacaacgtcaaatgggttacatgatgatggtcatttcaccaattatgattatctgg 
Atttcattaagctcagcatcagcacttggtttgtactggtcagtcagtgcggcgttcctt 
Gtagttcaaacacactttgcgaacatttattatgaaaaagtcgctaaaaaagaagtacaa 
Cctttcattgaagcgtatgaaagagagcacaacggcggcagcaataaaaaaggcaaaaac 
acacaagttgtgtctaaaaagaaaaagaaa 
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atgaatttattcagacaacaaaaatttagtatcagaaaatttaatgtcggtattttttca 
gctttaattgccactgttacttttatatctactaacccgacaacagcgtctgcagcagag 
caaaatcagcctgcacaaaatcaaccagcacaaccagctgatgccaatacacagcctaac 
gcaaatgctggtgctcaagctaatcctacagcacagccagctgcacctgccaaccaagga 
caaccagcagtacaaccagcaaaccaaggtggacaggctaatccagcaggaggagcagca 
caaccaaatacacaaccagctggacaaggtaatcaagctgatccgaataacgctgcacaa 
gcacaacctggaaatcaagcaacaccggcaaaccaagcaggtcaaggaaataaccaagca 
acacctaataataatgcaacaccggcaaatcaaacacagccagcgaatgctccagcagca 
gcgcaaccagcagcacctgtagcagcaaacgcacaaactcaagatccaaatgctagcaat 
actggtgaaggcagtattaatacgacattaacatttgatgatcctgccatatcaacagat 
gagaatagacaggatccaactgtaactgttacagataaagtaaatggttattcattaatt 
aacaacggtaagattggtttcgttaactcagaattaagacgaagcgatatgtttgataag 
aataaccctcaaaactatcaagctaaaggaaacgtggctgcattaggtcgtgtgaatgca 
aatgattctacagatcatggtaactttaacggtatttcaaaaactgtaaatgtaaaacca 
gattcagaattaattattaactttactactatgcaaacgaatagtaagcaaggtgcaaca 
aatttagttattaaagatgctaagaaaaatactgaattagcaactgtaaatgttgctaag 
actggtactgcacatttatttaaagtaccaactgatgctgatcgtttagatttacaattt 
attcctgacaatacagcagttgctgatgcttcaagaattacaacaaataaagatggttat 
aaatactattcat teat tgataatgtaggtc tat tctcaggatcacatttatatgtcaaa 
aatagagatttagcaccgaaagcaactaacaataaagaatatactattaatactgaaatc 
ggtaacaatggtaattttggtgcttcattaaaagcagatcaatttaaatatgaagtaaca 
ttaccacaaggtgtaacttacgttaataattcattaactacaacattccctaatggtaat 
gaagacagtacagtattgaaaaatatgactgttaattatgatcaaaatgcaaataaagtt 
acatttacaagccaaggtgtgacaacggcacgtggtacacacactaaagaagttttattc 
ccagataaatctttaaaattatcatataaagttaatgttgcgaatatcgatacacctaaa 
aatattgattttaatgaaaaattaacatatcgtactgcttcagatgttgtaattaataat 
gcgcaaccagaagttacactaactgcagatccattttcagtagcggttgaaatgaacaaa 
gatgcgttgcaacaacaagtaaactcacaagttgataatagtcattacacaacagcatca 
attgcagaatacaataaactcaaacaacaagcagatactattttaaatgaagatgcgaat 
catgttaaaactgcaaatcgtgcatctcaagcggatattgatggtttagtaactaaatta 
caagctgcattaattgataatcaagcagcaattgctgaattagatactaaagctcaagaa 
aaggttacagcagcacaacaaagtaaaaaagttacgcaagatgaagttgcagcacttgta 
actaaaattaacaatgataaaaataatgcaatcgcagaaattaataaacaaactacagca 
caaggtgtcacaactgaaaaagataatggtatcgcagtgttagaacaagatgtgattaca 
ccaacagttaaacctcaagcgaaacaagatattatccaagcagttacaactcgtaaacaa 
c aaa 1 1 aaaaag t caaa tgea t c a 1 1 ac aaga tgaaaaagatg tagcaaa tga t aaaa 1 1 
ggtaaaattgaaacaaaggcaattaaagatattgatgcagcaacaacaaatgcacaagta 
gaagccattaaaacaaaagcaatcaatgatattaatcaaactacacctgctacaacagct 
aaagcagcagctcttgaagaatttgacgaagttgttcaagcacaaattgatcaagcacct 
ttaaatcctgatacaacaaatgaagaagtagcggaagctattgaacgtattaatgcagct 
aaagtttctggtgttaaagcaattgaagcgacaacgactgcacaagatttagaaagagtt 
aaaaacgaagaaatctcaaaaattgaaaatattactgactctacgcaaacaaaaatggat 
gcctataatgaagttaaacaagctgcaacagctagaaaagctcaaaatgctacagtttca 
aatgcaacaaatgaagaagtagcagaagctgatgcagcagtagatgcagctcaaaagcaa 
ggtttacatgacatccaagttgttaaatcaaaacaggaagttgctgatacaaaatcaaaa 
gtattagataaaatcaatgcaattcaaacacaagcaaaagttaaacctgcagctgatacg 
gaag tagaaaacgea t a t aat acacg taaacaagaaa t tcaaaa tagcaa tgc t tcaac t 
acagaagaaaaacaagctgcatatacagaattagatactaaaaagcaagaagcaagaaca 
aatcttgatgctgcaaatacaaacagtgatgtaacaacagctaaagacaatagtattgct 
gcaattaatcaagttcaagctgccacaactaagaaatcggatgcaaaagcggaaatcgct 
caaaaagcaagtgaacgtaaaacagcaa t tgaagcaa tgaatgat tcgac tac tgaagaa 
caacaagcagcgaaagacaaagtggatcaagcagtagttactgcaaacgctgatatagat 
aatgctgcagcaaacaatgatgtggataatgcaaaaactacaaatgaagctacaatcgca 
gccattacacctgatgcaaatgttaaaccagcagcaaaacaagcaattgcagataaagta 
caagctcaagaaacagcaattgatggaaataacggctcaacaactgaagaaaaagcagct 
gctaaacaacaagttcaaactgaaaaaacaacagctgatgccgcaatagatgcagcacat 
acaaatgcggaagttgaagcggctaaaaaagcagcaattgctaaaattgaagcgattcag 
ccagcaacaacaactaaagataatgcgaaagaagcaattgctacgaaagcgaatgaacgt 
aaaac agcaa tege t c aaacgea agaca t tac tgc tgaagaaat tgc agegge t aa tgcg 
gacgtagataatgctgtgacacaagcaaatagcaacattgaagctgctaatagtcaaaat 
gatgtagaccaagcgaaaacgacaggtgaaaatagtattgatcaagtaacaccaacagtt 
aataaaaaagcaactgcacgtaatgaaatcacagcaattttaaataacaaattgcaagag 
attcaagctacgccagatgcaacagatgaagaaaaacaagcagctgatgctgaagcaaat 
actgaaaatggtaaagcaaatcaagccatttcagcagcaactactaacgcacaagttgat 
gaagctaaagcaaatgcagaagcagcgattaatgcggtaacaccaaaagttgtgaagaaa 
caagcggctaaagatgaaattgatcaattacaagcaacgcaaacaaatgttatcaataat 
ga t cagaaege tacaac agaagaaaaagaagc age tat t caacaa t tagcaac agcag 1 1 
acagacgcgaaaaataatattacagctgcaactgatgataatggtgtagatcaggcgaaa 
gaege tggaaagaattcaattcaaagcacgcaaccagcaacagcgg ttaaatcaaatgc t 
aaaaatgatgttgatcaagctgtgacaactcaaaatcaagcaattgataatacaactggt 
gc tacaac tgaagaga aa a a t gcagc aa aaga 1 1 tag t tt taaaagc t aaagaaaaagcg 
tatcaagatatcttaaatgcacaaacaactaatgatgttacgcaaattaaagatcaagca 
gttgctgatattcaaggtattactgcagatacaacaattaaagatgttgcgaaagatgaa 
ttagcaacaaaagcaaacgaacaaaaagcgcttattgcacaaactgcagatgcgactact 
gaagaaaaagaacaagcaaatcaacaagtagacgcacaattaacacaaggtaatcaaaat 
attgaaaatgcacagtcaatcgatgatgtaaacactgcaaaagataatgcaattcaagca 
attgacccaattcaagcatcaacagatgttaaaacgaatgcaagagcggaattgctaact 
gaaatgcaaaataaaataactgaaatacttaataataatgagactactaatgaagaaaaa 
ggtaacgatattggaccagttagagcagcatatgaagaaggtttaaataatattaatgca 
gcaac tac tacagg tga tgtaac tac tgc taaaga tac agcag tacaaaaagtt caacaa 
cttcatgcaaatcctgttaagaaaccagcaggtaaaaaagaattagatcaagctgcagct 
gataagaaaacacaaatagaacaaacaccaaatgcatcacaacaagaaattaatgatgca 
aaacaagaagttgatactgaattaaatcaagcgaaaacaaatgtcgatcaatcatcaaca 
aatgaatatgttgataatgcagttaaagaaggaaaagctaaaattaatgcagttaaaaca 
tttagtgagtacaaaaaagatgctttagctaaaattgaagatgcatataatgctaaagta 
aacgaagcggataactctaacgcatcgacttcaagtgaaattgctgaagcgaaacaaaaa 
c t tgc tgaat taaaacaaactgcgga tcaaaatg t taa tcaagc t ac ttctaaaga tgac 
attgaagttcaaattcataatgacttagataatattaacgattacacaattccaacaggt 
aaaaaagaatcagctacaacagatttatatgcttatgcagatcagaagaaaaataatatt 
tcagctgacactaatgcaacacaagatgaaaagcaacaagcaattaagcaagttgaccaa 
aatgttcaaactgcattagaaagcattaataatggtgtggataatggtgacgttgatgat 
gcattaacacaaggtaaagcagcaattgatgctattcaagtagatgctactgttaaacct 
aaagcgaaccaagctattgaagttaaagcagaagatacgaaagaatctattgatcaaagt 
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gaccagttaactgc tgaagaaaaaac t gaagca 1 1 agcaa t ga t taaacaaa t tac ag a t 
caagctaaacaaggtattactgatgcaacaacaactgctgaagttgaaaaagcgaaagct 
caaggacttgaagcatttgataacattcaaatcgactcaacagaaaaacaaaaagctatc 
gaagaattagaaactgcactagaccagattgaagcaggtgtaaatgtcaacgctgatgct 
acaactgaagaaaaagaagcgtttacgaatgctttagaagacattttatcaaaagcaact 
gaagatatttctgatcaaactacaaatgcagaaatcgctactgtcaaaaatagtgcgctt 
gaacaacttaaagcacaacgtattaatcctgaagttaagaaaaatgctttggaagcaatc 
agagaagtggttaacaagcaaatagaaataattaaaaatgcagatgcagatgcatcggcg 
aaagaaattgcacgtacggatttaggtagatattttgacagatttgctgataaattagat 
aaaacacaaacaaatgcagaagttgctgaattacaaaatgtaacgatacctgcaattgaa 
gcgattgtgcctcagaatgatccagatgctaatgatactaataatggtatagataataat 
gatgcaacagcaaattcaaatgctaatgcaacaccagaaaatactggacaacctaacgta 
tctgagacgacagctaatggcaaagcagacgcttctccgacaacaccaaataatagtgat 
gcggcaacaggtgaaacaacagcaacatcagcaactgatgatgcaaatgataaaccgcaa 
gctaataacaattctagtgtagatgcatcaacaaacagtccgacaatggataacgatgta 
actagtaaaccagaagtagaatcaactaataacggcacaactgataaacctgtaacagaa 
actgataatgcaacgccagcagaaagcacaacaaataacaatagtacaactacagcaaca 
aacgagaatgcaccaacaggatcaacagcaacggctccaacaactgcgagcacagaagca 
gcatcatctgctgatagcaaagataatgcatctgtaaatgattcaaaacaaaatgctgaa 
gtaaataatagtgctgaatctcaatcaactaatgacaaggttgcacaaccaaaatctgaa 
aa t aa age taaggcagaaaaaga tgg t ag tgatt caac aaa tcaaag ta tgg t tgaa t c a 
acaactgaaacattgccttcagcagacataacagaaccaaatgtaccttctaatacatca 
aaagataaagaagaaagtacgacaaatcaaactgatgcaggacaacttaagtctgaaact 
aacgttgcatctaacgaagcagataaatcgccaagcaaagctgatactgaagtttcgaat 
aaaccatcaacatctgcatcttctgaagcaaaagaaaaaatgacttcaactaatcttagc 
caaaaagatgatacggcaacagcagatactaatgatacgcaaaaatcagttggttcagct 
gcaaacaataaagctacgcaaaacgacggtgccaatgcatctccagctacagtttcaaat 
ggaagcaatagtgctaatcaagatatgcttaatgtaactaacactgacgaccaccaagct 
aagacaaaatcagctcaacaaggaaaagttaataaagctaaacaacaagctaaaacttta 
ccagatactggtatgtcacataatgacgatttaccatatgctgaattagctctaggtgca 
ggtatggcattcttaattagaagattcactaagaaagaccaacaaactgaagaa 
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202. 


atgaaactaaaatcatttgttactgccactttagcattgggattattatcaacggtcgga 
gctgcattaccgagtcacgaagcatctgcagatagtaataacggctataaagaaatgact 
gtggatggttatcacactgttccttacacaatttcagtagatggtattactgcattacat 
cgaacttactttatcttcccagaaaataaaaatgttctttatcaagaaattgacagtaaa 
gtaaaaaatgaattagcttctcaacgtggtgttacaacagaaaaaattaataatgcccaa 
acagcaacttatacgcttactttgaatgatggtaataaaaaagtagtgaatctaaagaaa 
aatgacgacgctaaaaattcaattgatccaagtacaatcaaacagatacaaattgtagtt 
aaa 


\ 


203. 


atggctattaaaaagtataagccaataacaaatggtcgtcgtaatatgacttcgttagat 
ttcgcagaaatcacgaaaactacacctgaaaagtcattattaaaaccgctaccgaaaaaa 
gcgggacgtaacaaccaaggtaaatbgactgtaagacaccatggtggtggacacaaacgt 
caataccgtgttatcgatttcaaacgtaacaaagatggtatcaatgcaaaagttgattct 
attcaatatgatccaaaccgctcagcaaacatcgctttagttgtatatgcagacggtgaa 
aaacgatatatcattgctcctaaaggattagaagtaggtcaaatcgttgaaagtggtgct 
gaagctgacatcaaagttggtaacgcattaccattacaaaacattccagttggtacagta 
gtacacaacatcgagcttaaacctggtaaaggtggacaaatcgctcgttcagctggtgca 
agtgctcaagtacttggtaaagaaggtaaatacgtattaatcagattaagatctggtgaa 
gttcgtatgatcttatctacttgccgtgctacaatcggtcaagttggtaacctacaacac 
gaattagttaacgttggtaaagccggacgttcaagatggaaaggtatccgtccaacagtt 
cgtggttctgtaatgaaccctaacgatcacccacacggtggtggtgaaggtcgtgctcct 
atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 
cgtggtaaaaaatcatcagacaaacttatcgttcgtggacgtaagaaaaaa 


204. 


atgttagtaaatacgtttaacccatttgataatttattattatcgtctttaattgcagca 

ataccgattgtactgtttttactatgtttaactgtttttaaaatgaaaggtatttatgca 

gctattacaacacttgttgtaacattactaattgcaataccatttttcaaattgccagtt 

ggtatcgcttctggtgcagtagtcgaaggtttcttccaaggtatcattccgattggctat 

atcgttatgatggcagtattgttatacaaaattactgttgaatctggacaatttttaaca 

attcaagatagtattacaaatatttcacaagaccaacgtattcaagttttacttattgga " 

1 1 1 gca t tc aacgca 1 1 1 1 tagaaggtgcagcaggat t tgg tgtaccaat t gcaa 1 1 tg t 

gcacttttattaacacaattaggatttaatccattaaaagctgcgatgttatgtttagtc 

gcaaatgcagcgtctggtgcttttggtgcgattggtatccctgtaggtgttgtagaaacg 

t tgaaat t acc tggaga tg 1 1 tcagta t tagg t gt t tctcaa tcagcaac 1 1 taacattg 

gcaatcataaatt teat tat tccattcttacttatctt tat tattgatggttttagaggt 

gttaaagaaacattaccagcaattttagtagtttcaatcacttatacacttactcaagga 

ttattaactgtattcagtggacctgaattagcagatattattccaccgttattaacaatg 

ttagcattagcagtattttctaaaaaattccaaccaaaacacatttatcgtgttaataaa 

gatgaagaaattgaacctgcaaaagcacattctgcaaaagcagtattacatgcatggagc 

ccattcattgtattaacagtcattgtaatgatttggagtgcgccattctttaaaaactta 

ttcttaccaaatggtgctttatcatcattagtatttaaattcaacttacctggaacaatc 

agcgaagttacgcataaaccattagtattgactttaaatattattggacaaacaggtaca 

gctattttattaactattattattacaattttaatgtctaaaaaggttaactttaaagat 

gcaggtagattattcggcgttacatttaaagagttgtggttaccagttcttacaatttgt 

ttcatcttagcaatttctaaaatcacaacttatggtggtttaagtgcagcaatgggtcaa 

ggtattgctaaagcaggtaatgtcttcccagttctatcaccaattttaggttggataggt 

gtgtttatgacaggatcagttgtaaataacaactcattatttgcaccaattcaagcttct 

g 1 1 gcacaacaaa t tggaacaag tgg t tcac 1 1 c t tgta tc tgc taatacagt tgg tgg t 

gtagcggcaaaattgatttcaccacaatcaattgcaattgcaactgcagcagtaaaacaa 

g t tgg t aaggaa tcagaa 1 1 a 1 1 aaaaa t gacat t gaaa tacag t g t atg 1 1 tac taa t a 

ttcatctgtatttggactttcatcttgtcattatta 


205. 


atgcttaaaaataaaatattaactacaactttatctgtgagcttacttgcccctcttgcc 
aatccgttattagaaaatgctaaagctgctaacgatactgaagacatcggtaaaggaagc 
gatatagaaattatcaaaaggacagaagataaaacaagtaataaatggggcgtgactcaa 
aatattcaatttgattttgtaaaggataaaaaatataacaaagatgctttgatattaaag 
atgcaaggattcattagctctagaacaacatattacaactataaaaaaactaatcatgtt 
aaagctatgcgatggccattccaatataatattggtttaaaaacaaatgataaatatgtt 
tctttaattaattatttacctaaaaataaaattgaatctacaaacgtgagtcagatatta 
ggatacaatatcggfcggtaatttccaatcagccccatcactcggtggtaatggatcattt? 
aactattctaaatcgattagctatacacaacaaaattatgtaagtgaagtagaacaacaa 
aactcaaaaagtgttttatggggcgtcaaagcgaattcattcgccactgaatcaggtcaa 
aaa t cagee 1 1 tga tagega 1 1 ta t t t g taggc tacaaacc tea tagt aaaga t cc t aga 
gattatttcgttccagacagtgagttaccacctcttgtacaaagtggatttaacccttca 

1- 1- a b~rT*rT , r\carri' s*1~f*t~f*a t"rraaaa^rrnh hraarrr , rral"flpafirfnrffl3H*l*fTaaaf"har' t* 
u. LLaL^yc-u^ay l.ciia* t~\~ai_y aaacioy y uu^aciy^ycicci^ciciy i«ya.a.i»i.i~ycLcia.i. i— 

tacggaagaaacatggatgtcactcatgccattaaaagatcaacgcattatggcaacagt 
tat 1 1 agaeggae at agag t cca taat gc a 1 1 tg taaa tagaaac ta tac tg tgaaat ac 
gaggtcaattggaag act cat gaaa tcaaggtgaaaggacagaat 


206. 


atgaaaatgaataaattagtcaaatcatccgttgctacatctatggcattattattactt 
tctggtactgctaatgctgaaggtaaaataacaccagtcagcgtaaaaaaagtcgatgac 
aaagttactttatacaaaacaacagccacagcagattctgataaatttaaaatttcacag 
attttaacatttaatttcatcaaagataaaagttatgataaagatactttagtacttaaa 
gctactgggaatattaactcaggctttgtgaaacctaatcctaatgactatgacttttca 
aaattatattggggagctaaatacaatgtatctataagctcacaatctaatgattcagta 
aac g teg t tga 1 1 a t gcacc aaaaaa t caaaa tgaagag 1 1 tc aag 1 1 c aaaa tac 1 1 ta 
ggctatacatttggtggtgacattagtatctctaatggtttatctggtggacttaatgga 
aatacagctttttctgaaacaattaattataaacaagaaagttacagaacaacattaagt 
cgc aac acaaattataaaaa tg t tggc t gggg ag t tgaagc ac a t aaaa t ta tgaa t aa t 
ggt tgggga cc t ta tggaagaga tagc t tccacccaaca ta tgg taa tgaac tc 1 1 c t ta 
gctggcagacaaagcagtgcatacgctggccaaaacttcatagcgcaacaccaaatgcca 
ttattatctagaagtaacttcaatccagaatttttaagcgtactatcacacagacaagat 
ggcgctaaaaaatctaaaattacagtaacttatcaacgtgaaatggatttataccaaatt 
cgttggaatggcttctactgggcaggcgcaaattataaaaactttaaaactagaacattt 
aaatcaacatatgaaattgattgggaaaatcacaaagtgaaattgttagatacaaaagaa 
actgaaaacaataaa 
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atgaatagagagatgttgtatttaaatagatcagatattgaacaagcgggaggtaatcat 
tcacaagtttatgtggacgcattaacagaagcattaacagcccatgcgcacaatgatttt 
gtacaaccgcttaagccgtatttaagacaggatcctgaaaatggacacatcgcagatcga 
attattgcaatgccaagtcatatcggtggtgaacacgcaatttcaggtattaagtggata 
ggtagtaagcacgacaatccatcgaaacgtaatatggagcgtgcaagtggcgtcattatt 
ttgaatgatccagaaacgaattatccaattgcagttatggaagcaagtttaattagtagt 
atgcgtactgcagcagtttcagtgattgcagcaaagcatttggctaaaaaaggatttaaa 
gacttaacaatcattggatgcgggctaatcggagacaagcaattacaaagtatgttagag 
caattcgatcatattgaacgcgtgtttgtttacgatcaattctctgaagcatgtgcacgc 
tttgttgatagatggcaacaacagcgtccggaaattaattttattgcgacagaaaatgct 
aaagaagcagtatcaaatggtgaagtagtcattacatgtaccgtaacggatcaaccatac 
attgaatatgattggttacaaaagggtgcatttattagcaacatttctatcatggatgtg 
cataaagaagtctttattaaagctgacaaagtcgtagtagatgactggtcacaatgtaat 
cgagaaaagaaaactattaaccaattggtgttagaaggtaaattcagcaaagaagctctt 
catgctgaactaggacaacttgtgacaggtgacataccaggacgtgaagacgatgatgag 
atcatattacttaatccgatgggtatggctatcgaagatatttcaagtgcttattttatt 

tatcaacaggcacaacaacaaaatattgggacaacattgaacctatat . 

atgaaaaaaattatggttattttcggtacgagacccgaagcaataaaaatggcaccatta 
gtaaaagaaattgatcataatgggaactttgaagcgaacattgtgattacagcacaacat 
agagatatgttagatagtgtgttaagtatatttgatattcaagctgatcatgatttaaat 
attatgcaagatcaacaaacattagcaggccttacggcgaatgcacttgctaaacttgat 
agca tcattaatgaggaacaaccggatatgat t ttagtacatgg tgatac tacaacgact 
tttgtaggaagtttggcagcattttatcatcaaattccggtcggacatgtagaagctgga 
c t tcgaacaca tcagaaa tac tcaccat t tec tgaagag t taaa tcgagtca bggtaagt 
aatattgctgaattgaattttgcgccaacagtaattgcagctaaaaatttactttttgaa 
aacaaagacaaagagcgtatctttattactggaaatacagttattgacgcattgtcaaca 
acagttcaaaatgattttgtttcaacgattattaataaacataaaggcaagaaagttgtt 
ttactaacagcgcatcgtcgtgaaaatattggggaaccgatgcatcagatttttaaagca 
gtaagagatttggcagatgaatataaagatgttgtcttcatttatccaatgcatcgtaat 
ccaaaggtaagagcgattgccgaaaaatatttatctgggagaaatcggattgaattaatt 
gagccattagatgcgattgagttccataattttacaaatcaatcgtacctcgtgctgaca 
gattctggtggtattcaagaggaggctcctacatttggaaaacctgtgttggtattaagg 
aatcatacagagcgtcccgaaggcgttgaggcgggaacatcgagagtaattggcacagat 
tatgacaatattgttcgaaatgtgaaacaattgattgaggatgatgaagcgtatcaacgt 
atgagtcaagcgaataatccatatggtgatggacaagcatcacgacgtatttgtgaagca 
atagaatattattttggattgcgcacagacaagccggatgaattcgtacctttacgtcac 
aaa 
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atgattatgggtaatttgagatttcaacaggaatattttcgtatatacaaaaataataca 
gaatcaacgacacaccgtaatgcgtattgggttaaactcgctaaaaatgttgaagctact 
aaaatgatgtatgcattatcgacaattgtgcaacaacatgcatctataagacattttttt 
gatgttactaccgatgacaatttaacaatgatacttcatgaatttctgccttttattgag 
ataaaacaagttccatcttcttccgcaaactatgatttagaagctttttttaagcaagaa 
ttaagtacttaccattttaatgattcacctttattcaaagttaaattgtttcagttcgct 
gatgctgcatatatactattagattttcatgtgtccattttcgatgatagtcaaattgat 
atttttcttgatgatttatgcaatgcatatcgtggcaatactgttattaacaatactcga 
cagcatgcacatataaatagaaatgatgataaagacaatcaagafcgcatcgcatatagca 
ttagactcaaactattttcggttagagaataactctgacatccatattgatagttatttt 
ccaattaagcatccatttgaacaagctttatatcaaacgtatttgattgatgatatgaca 
tcaatagatatggcatcgttggctgttagtgtgtatttagctaatcatataatgagtcaa 
caacatgatgtcacattaggtatacatgtaccatcacatttaccaaatgatttacacgga 
aatattgtgccgttaacgttaacaatcgatgcaaaagatgtatgtcaacgttttacaaca 
gattttaataaatgtgtgttgcaaaatatgtcgcaattacagtgcgcgaagtcttcgctt 
tcactagagactatttttcattgttatcatcatatgatgtcttgttgtaatgatgttatt 
gaggatgtacatcaaatacatgatgcacatacatctttagcggatattgaaatttttcca 
catcaacacgggttcaaaattatatataacagtgcagcatatgatttgctctcaatcgag 
acgctgagtgacttagttcgaaatatttatttgcaaattactgaagaaaatggaaataaa 
cgaacaactgtagatgaacttaatttgatgacagaacgtgatattcaattatatgacgat 
atcaatttaagtttgcctgagatagatgatgcgcaaacagttgttaccttatttgagcaa 
caagttgaagcaacgccgaatcatgtcgctgtgcaatttgacggagtgtttataacatat 
caaacattgaatgcacgcgcgaatgatttagcacaccgtttgagaaaccagtatggtgtt 
gaacctaatgatcgtgtcgctgtcatagctgaaaaaagtattgagatgataatagcgatg 
ataggtgtgttgaaagctggtggggcttacgtgccaattgatccgaactatccaagtgat 
cgtcaggagtacattttaaaagatgtaacgcctaaagttgtaataacgtaccaagcttta 
tatgaaaatggtaaacaaaatattaatcacattgatttgaataagatagcgtggaaaaat 
attgataatctttctaaatgtaacacgttagaagatcatgcttatgttatttacacgtcg 
gggacaactggtaaccctaaagggacactaattccgcaccgaggtattgttcgcttggtc 
catcaaaatcattatgtaccattaaatgaagagacgacgattttgttatcaggaactata 
gcctttgatgctgcaacatttgaaatatatggtgcattgctcaatggtggaaagctgatt 
gttgctaaaaaagaacaattattaaatccaatagcggtagaacaattaatcaatgaaaat 
gacgttaatactatgtggttaacctcctcattatttaatcagattgctagtgaacgaata 
gaagtattggtatcgttaaagtatttattaattggtggagaagtattgaatgctaagtgg 
gtggatttgcttaatcaaaaaccgaagcatcctcaaattattaatggttatggaccaact 
gaaaatacaacatttacaacgacgtataatatacctaacaaagttccaaatcgtattcct 
attggtaaaccgattctgggtactcatgtttatatcatgcaaggcgagcgtcggtgtggc 
gttggtattcctggagaattatgtacaagtggctttgggttagctgcaggttafcttaaat 
cagccagaattgacagcagataaatttatcaaagattcaaatataaatcagctgatgtat 
agaagtggtgatatcgttcgtttgttacccgatggcaacatagattatttatatcgaaag 
gacaaacaagttaagattcgagggtttaggattgagttgtcagaggttgagcatgcgctc 
gagcgtatacaaggtattaataaagcagttgttattgttcaaaatcatgatcaagatcag 
tatatcgttgcttattatgaagcgatgcatacattatcacataataagattaaatcacaa 
ttacgtatgaccttaccggagtacatgataccagttaatttcatgcatattgagcaaatt 
cctattactattaatgggaaattagataagaaggcattgcctatcatggactatgtcgat 
acggatgcctatgtagcaccgagtacagataccgaacacttgctatgccaaatttttgca 
gatattttacatgtgaatcaagtaggtattcatgataatttctttgaattaggtggccat 
tcattaaaagcaacgttagtggtgaatcggatagaggcatctactgggaaacgattacaa 
attggtgatttattacaaaagccaactgtatttgaactagcacaagcgattgctaaggtt 
caagaacaaaactatgaagtgattccagaaactatagttaaagatgattatgtgctgagc 
tctgcacaaaagcgtatgtatttattatggaaatcaaaccataaagatacggtgtataac 
gtaccttttttatggcggttatcatcagaacttaatgtagctcaattgcgacaagcagtg 
cagcgtttgatagcgcgacatgagattttacgaacacaatatattgttgtagatgatgag 
gttcgacaacgtattgtggcagatgttgcagttgactttgaagaagttaacacgcatttt 
acggatgaacaagaaatcatgcgccaatttgtagcaccttttaatttggaaaagccaagt 
caaattagagtgagatacattagaagtcccttacatgcatacctctttatagatacgcat 
catatcattaatgacggtatgagtaatatacaattaatgaatgatcttaacgcactttat 
caacataaattattgttaccacttaaattgcaatataaagactatagtgagtggatgtcg 
catcgtgatatgacgaaacatagacaatattggttatctcaattcaaagatgaagtacct 
attttaagcttaccgacagactatgttagaccaaatattaaaacgacaaatggagcaatg 
atgtcatttacaatgaatcaacaaatgagacagctacttcaaaagtatgtagaaaagcat 
caaattactgattttatgttctttatgagtgtggtcatgacgttgttaagtagatatgct 
cgaaaagatgatgttgttgtcggtagtgtgatgagtgcgcgtatgcataaaggcacggag 
caaatgctaggcatgtttgctaatacgttggtatatagagggcaaccgtcacctgataaa 
atgtggacacagtttttacaagaggttaaggaaatgagtttggaggcatacgagcatcaa 
gaatacccattcgaatgtttagtaaatgacttagatcaatcacatgatgcctcacggaat 
ccattatttgatgtcatgttagtactacaaaacaatgaaacgaatcatgctcattttggg 
catagtaaattaacacacattcaacccaaatcagtgacggcgaaatttgatttatctttc 
atcattgaagaagatcgcgatgactatacaatcaatatcgagtataataccgatttatat 
cactcagaaacagttcgtcacatgggtaatcaatgtatgattatgattgattatattttg 
aagcatcaagatacactacaaatttgtgatataccaaacggcacggaggaacttctaaat 
tgggtcaatacgcatgttaacgatcgaatgcttaatgtcccgggaaataaatctatcata 
agttactttaatgaagttgtctcacgacaaggtaatcatgttgcgctagtcatgaatgat 
ttgacaatgacgtatgaaacattacgcaactatgtggatgccattgcgcacatgctccta 
tcaaatggtgtgggcaatggtcaacgggttgccttgtttacagaacgtagttttgaaatg 
attgcggcgatgttggcgacagttaaagtaggtgcatcttatatacctatcgatattgat 
tttccgaataaacgacaaggtgcaattttggaggatgctaaagtaactgcagtcatgtct 
tacggcgttgaaattgaaacgacattaccagtcattcaattggaaaatgctaaaggcttt 
gttgaatcaaaggaaaatgaacaatatgatgatttacatggcaatcaacttgaaaacaca 
gcgatgttagataatgagatgtatgctatttacacatctggtacgaccgggatgcctaaa 
ggggttgccatacgacaacgaaatttgttgaatttagtgcatgcatggtcaactgaattg 
caattaggcgacaatgaagtatttttgcaacatgcaaatattgtttttgatgcatcagtt 
atggagatttattgttgtttgttaaatggtcatacgcttgtgattccagatagagaggaa 
cgtgttaatccagaacagttacaacaactcattaataagcatcgtgtgacggttgcgtcg 
attccgttacagatgtgtagtgttatggaagacttttatattgaaaagttgattacaggc 
ggggcaactagtacggcatcctttgttaaatatattgagaagcattgtggcacgtatttc 
aatgcctatggaccatctgagtcaacagtcatcacatcgtattggtcacatcattgtggt 
gatttgatacctgagacgattccaattggcaaacccttatctaacatccaagtgtatatt 
atgtcagatggtttgttatgcggtattggtatgccaggcgagttgtgtattgcaggtgat 
agtttagcgataggatatattaatcgtccagaattaatggctgataaatggcaaaataat 
ccatttggtaaaggaaagttgtatcatagtggtgatttagcacgttatacatctgatggt 
caaattgaatttttaggaagaatagataaacaagtgaaagttaacgggtaccgtattgaa 
cttgatgaaattgaaaatgcaatattagctattcgtggtatatctgattgtgttgtaaca 
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gtaagtcactttgatacgcatgatatattgaatgcttattatgtcggagagcaacaagtg 
gaacaggatttgaagcaatatttaaatgatcagctgcctaagtatatgattcctaagact 
ataacgcatatcgattgtatgccattaaccacgaatgacaaggtggatactacgcgtttg 
ccaaatccatcacctatacaacagtctaataaagtgtatagcgaaccctctaatgaaatt 
gagcagacatttgttgatgtatttggagaggtattgaaacaaaatgatgtcggtgttgac 
gatgatttctttgaacttggtggtaactcattagaggcgatgttagttgtctcgcattta 
aaacgatttggccatcatatttcaatgcagacattataccaatataaaaccgtgcgacag 
attgttaattatatgtaccaaaatcaacaatcattagttgcattaccggataatctttcg 
gaattacaaaagattgttatgtctcgttataacttgggtattttagaggatagtctaagt 
catcgacctctaggaaatacactattgactggcgcgacaggttttttaggtgcttatctg 
attgaagtactacaaggatacagtcatcgcatttattgtttcatacgtgctgataatgag 
gaaatagcatggtataagttgatgacgaatttaaatgattatttttcagaagagacggtt 
gaaataatgttatcaaacattgaagtcattgttggtgatttcgagtgtatggatgatgtt 
gttttaccagaaaacatggatacgattattcatgcaggtgctcgtacagatcactttggt 
gatgatgatgaatttgaaaaagtaaatgttcaaggtactgttgatgtcatacgtttggca 
caacaacatcatgcaaggttaatatatgtgtctacgataagtgtgggaacttattttgat 
atagacacagaagatgtgacattttcagaagcggatgtctataaagggcaactactaaca 
tcaccatatacacggagcaaattttatagtgaattaaaagtattagaagctgtaaataat 
ggcttagatggtcggattgtacgtgttggtaatttgacgaatccttacaatggaagatgg 
catatgagaaatataaagactaaccgtttttcaatggtaatgaatgatttgttacaactg 
gattgtatcggggttagcatggctgaaatgcctgtagatttttcttttgtggatacgact 
gcaagacaaattgtcgcattagcacaggtcaacacaccacaaatcatttaccatgtgcta 
tcacctaataaaatgccggtgaaatctttgttagaatgcgttaagcgcaaagaaattgaa 
ctcgtcagcgatgaatcatttaatgaaattttacagaaacaagacatgtacgaaacgatt 
ggattaactagtgttgaccgtgaacaacaactagcaatgatagatacaacatfcaacatta 
aaaataatgaatcacatcagtgaaaaatggccaacgataactaacaattggctgtatcat 
tgggcacaatatatcaaaacaatattcaataag _ 
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210. 


atgaccaaagaacaacaacttgcagaacgaattattgctgcagtaggtggtatggataat 
atagatagtgtcatgaactgtatgacacgtgtgcgtattaaagtattagatgagaataaa 
gtagatgaccaagaactaaggcatattgatggtgtcatgggtgttatacacgatgaacgc 
attcaagttgtggttggacctggtacagtcaataaagtggctaatcatatggcggaatta 
agtggtgttaaactaggtgacccaataccacaccatcacaatgatagtgaaaaaatggac 
tataaatcatatgcagctgataaagcaaaggcgaataaggaagcgcataaagcaaaacaa 
aagaatggtaagttgaataaagtattgaaatcaattgccaatatctttataccgttgatt 
cctgcatttattggagctggattaattggtggtattgcagcagtactgagtaacttaatg 
gtggcaggcta tat ttcaggtgct tgga ttacgcaacttataacagtatttaatg tea tt 
aaagacggtatgttagcatacttagctattttcactggtattaatgcggctaaagaattt 
ggtgcgacaccaggacttggtggcgtgattggtggtacaacgttattaacgggtattgct 
ggtaaaaatattttaatgaatgtcttcactggagaaccattgcaacctggacaaggtggg 
attattggcgttatttttgccgtttggattttaagtattgtcgaaaagagattacataaa 
attgtgccaaatgcgattgatattattgtaacgccgactattgcattgttgattgtagga 
ctattaactatctttatctttatgccattagcaggttttgtttcagacagtttagtttca 
gtagttaacggaattattagtattggtggcgtatttagtggatttatcattggtgcaagc 
ttcctaccgttagttatgttagggcttcatcatatttttacgccaattcatatagaaatg 
attaaccaatcaggtgctacttacttattgccaattgcagcgatggctggtgctggacaa 
gtagg tgeege a t tagcac 1 1 1 ggg taaga tgtaaacgcaacac aaca t tacg t aa tac t 
ttaaaaggtgcattgccagttggtttcctaggtatcggagaaccattaatctatggtgtg 
actttgccattaggtcgacctttcttaactgcttgtattggtggtggtattggtggcgct 
gtaataggtggaattggacatattggtgccaaagcaataggcccaagtggtgtgtcacta 
ttaccattaatctcagataatatgtatttaggttatattgcaggattacttgctgcgtat 
gctggtggattcgtttgtacatatttatttggaacgacaaaggcgatgcgacagacagat 
ttgttgggtgat 


211. 


atgtctaaaattttaaaatgtatcacgttagccgtggtaatgttattaatcgtaactgca 
tgtggccctaatcgttcgaaagaagatattgataaagcattgaataaagataattctaaa 
gacaagcctaaccaacttacgatgtgggtggatggcgacaagcaaatggcgttttataaa 
aaaattacggatcaatatactaaaaaaactggcatcaaagtaaagcttgtaaatattggt 
caaaatgatcaactagaaaatatttcgctagacgctcctgcaggaaaaggtccagatatc 
tttttcttagcacatgataatactggaagtgcctatctacaaggcttagctgctgaaatc 
aaattatcaaaagatgagttgaaaggtttcaataagcaagcacttaaagcgatgaattat 
gacaataagcaactagcattgccagctatcgttgaaacaaccgcacttttttataataaa 
aaattagtgaaaaatgcaccgcaaacgttagaagaagttgaagctaatgctgccaaacta 
a^r-rt»i-arrt"aa»aaffaflar , aAr > flr , CTaratcjfc.tatttfTatactaaaaatttctattttaat 
tatccgtttttattcggcaatgatgattatattttcaagaaaaatggcagtgaatatgat 
attcatcagctaggactaaattcaaaacatgtcgtcaagaatgctgaacgattacaaaaa 
tggtacgacaaagggtatcttcctaaggcagcaacacatgatgtcatgattggtcttttt 
aaagaaggaaaagtaggacaatttgtcactggaccgtggaacattaatgaatatcaagaa 
acgtttggtaaagatttaggagtaacaacattacctacagatggtggcaaacctatgaaa 
ccatttc taggtgtacgtggttggtatttatctgaatatagtaaacataagtattgggct 
aaagatttaatgctgtatatcactagtaaagatacattacaaaaatatacagatgaaatg 
agcgaaattactggacgtgttgacgtgaaatcatctaatccaaatttaaaagtgtttgaa 
aagcaagcacgtcatgctgaaccgatgcctaatattcctgaaatgcgacaagtttgggaa 
ccgatgggcaatgcaagcatatttatttcaaatggtaagaatcctaaacaagcgttagat 
gaggcgacgaatgatataacgcaaaatattaagattcttcatccatcacaaaatgataag 
aaaggagat 


212. 


gtgaaagcattgaaattatatggcgtggaagatttacggtatgaggataatgaaaagcca 
gtcattgaaagtgcgaatgacgttattattaaagtacgagcgactggcatatgtggttca 
gacacgtcacgatacaaaaaaatggggccatacattaaaggtatgccatttggtcatgaa 
tt ttcagg tgtagtagatgccattggaagtgatgttacgcatgt taatgtgggcgacaaa 
gtgacaggttgcccagcaataccttgttatcaatgcgagtattgtttaaaaggtgaatat 
gcacgatgtgaaaagttattcgtcattggctcatatgaacctggatcgttcgcggaatat 
gtcaaattgccagcgcaaaatgttttaaaggttccagacaatgttgattacattgaagca 
gcaatggttgagccatcagccgttgttgcgcatgggttttataaatcgaatatacaacct 
ggtatgactgttgcagtaatggggtgtggcagtataggtttgttagctattcaatgggca 
cgaatatttggtgctgcacatatcatcgctatagatatagatgcgcataaactagatatt 
gcaacatcattgggcgcacatcaaacaatcaattcaaaagaagaaaatcttgagaaattc 
atcgaaaatcattacgccaatcaaatcgatttagctatagaatcatcaggtgctaaagtt 
acgattggtcaaatattgacgctacctaaaaaaggtggcgaggtggtattactcggaata 
ccatatgatgatattgagattgatcgcgttcattttgaaaaaattctgcgtaacgagttg 
acagtatgtggctcttggaactgtttgtccagtaattttccgggcaaagagtggacggca 
accttacattatatgaagacgaaagatattaatgtaaagcctattatttctcatttttta 
ccgttagaaaaaggcccggagacatttgataaattagttaacaagaaagaacgatttgat 
aaagtca tgt t tacga tt tat 


213. 


atgcaagcattacaaacatttaattttaaagagctaccagtaagaacagtagaaattgaa 
aacgaaccttattttgtaggaaaagatattgctgagattttaggatatgcaagatcagac 
aatgccattagaaatcatgttgatagcgaggacaagctgacgcaccaatttagtgcatca 
ggtcaaaacagaaatatgatcattatcaacgaatcaggattatacagtctaatcttcgat 
gcttctaaacaaagcaaaaacgaaaaaatcagagaaaccgctcggaaattcaaacgatgg 
gtaacatcagatgtcctaccagctattcgcaaacacggtatatacgcaacagacaatgta 
attgaacaaacattaaaagatccagactacatcattacagtgttgactgagtataagaaa 
gaaaaagagcaaaacttacttttacaacaagaaatcggagaactaaaacccaaagcagac 
tatgtagatgaaatcttaaagtcaactggcacattagccacaactcaaatcgcggcagac 
t aegg t a ta tcagcac aaaag 1 1 aaacaaac tac tac ac gaagc tagac tac aacgaaaa 
gtaaataaacagtgggtgctttactcagaacacatgggcaagagttacacagaatcagac 
actatagcaattgtacgctctgacggtagagaagacacagttttacaaactagatggaca 
caaaaaggcagattgaaaatacatgaaatcatgactgaattcggttatgaagctaattta 
gggggagcg 


214. 


atgaaattaaaatcattagcagtgttatcaatgtcagcggtggtgcttactgcatgtggc 
aatgatactccaaaagatgaaacaaaatcaacagagtcaaatactaatcaagacactaat 
acaacaaaagatgttattgctttaaaagatgttaaaacaagcccagaagatgctgtgaaa 
aaagctgaagaaacttacaaaggccaaaagttgaaaggaatttcatttgaaaattctaat 
ggtgaatgggcttataaagtgacgcaacaaaaatctggtgaagagtcagaagtacttgtt 
gctgataaaaataaaaaagtgattaacaaaaagactgaaaaagaagatacaatgaatgaa 
aatgataactttaaatatagcgatgctatagattacaaaaaagccattaaagaaggacaa 
aaagaatttgatggtgatattaaagaatggtcacttgaaaaagatgatggcaaacttgtt 
tacaatatcgatttgaaaaaaggtaataaaaaacaagaagttactgttgatgctaagaac 
ggtaaagtattaaagagtgagcaagatcac 



WO 02/059148 



- 55 - 



PCT/EP02/00546 



215. 


atgaaaatgaaaaatattgcaaaaataagtttgttattaggaatattagcaacaggtgta 
aacactacaacggaaaaaccagttcatgccgaaaagaaacctattgtaataagtgaaaat 
agcaaaaaattaaaagcttattataatcaacctagtattgaatataaaaatgtgacaggt 
tatatcagtttcattcaaccaagtattaaatttatgaatatcatagatggtaattctgtt 
aataatattgctttaattggcaaagataagcaacattatcatacgggtgtacatcgtaat 
cttaatatattttacgttaatgaggataagagatttgaaggtgcaaagtactctattggg 
ggtatcacgagtgcaaacgataaagctgtcgacctaatagcagaagcaagagttattaaa 
gaagatcatactggtgaatatgattatgactttttcccatttaaaatagataaagaagcg 
atgtcattgaaagagattgattttaaattaagaaaataccttattgataattatggtctt 
tacgg tgaaa tgag t acaggaaaaa 1 1 ac ag t caaaaagaaa tac t a tggaaag ta t aca 
tttgaattggataaaaagttacaagaagaccgtatgtccgatgttatcaatgtcacagat 
attaatagaat tgaaa tcaaagttataaaagca 


216. 


mrk tki vc t igpaseseemi ekl inagmnvarlnf shgsheehkgrid t i rkvakrldki 
vai lldtkgpeir thnmkdgi i e lergnevivsmneveg tpekf svtyenlindvqvgsy 
illddglielqvkdidhakkevkcdilnsgelknkkgvnlpgvrvslpgitekdaedirf 
gikenvdfiaasfvrrpsdvleireileeqkanisvfpkienqegidniaeilevsdglm 
vargdmgveippekvpmvqkdl i rqcnklgkpvi tatqmldsirtqmpra traeasdvana ■ 
iydg tdavml sge ta aglyp ee avk tmrn i avs aeaaqdy kkl 1 s dr t kl ve t s lvnaig 
isvahtalnlnvkaivaatesgstartiskyrphsdiiavtpseetarqcsivwgvqpw 
kkgrks tdallnna va tave tgrvsngdl ii i tagvp tge tgt tnmmkihl vgdeiangq 
gigrgswg tt 1 vae tvkdl egkdl sdkvi vtns ide tf vpyvekalgli teengi tsps 
aivglekgiptwgvekavknisnnmlvtidaaqgkifegyanvl 


217 . 


mqf dnidsalmalkngepiivvddenrenegdlvavtewmndntinfmakearglicapv 
skdiaqrldlvqmvddnsdi f gtqf tvsidhvdtttgisayertltakklidpsseakdf 
nrpghlfplvaqdkgvlarnghteaavdlakltgalq^agviceiinnddgtinakgqdlqkf 
kekhqlkmi tiddl ieyrkklepeie f kakvkmp tdf gt f dmygfka ty tdeei wl tkg 
airqhenvrlhsacl tgdi f hsqrcdcgaqlessmkyinehggmiiylpqegrgigllnk 
lrayel ieqgyd tvtanl algf dedlrdyhiaaqilkyfniehinl Isnnpskf eglkqy 
gidiaerievivpe tvhnhdyinetkkikmghl i 


218. 


mkmkkl vkss vass ial 1 1 1 sntvdaaqhi tpvsekkvddki tlyktta t sdndklnisq 
iltfnfikdksydkdtlvlkaagninsgykJcpnpkdt/nysqfywggkynvsvssesndav 
nwdyapknqneef qvqqtlgysyggdini snglsgglngsks f se tinykqesyrttid 
rk tnhksigwgveahkimnngwgpygrdsydptygnel f Iggrqs s snagqnClpthqmp 
1 1 argnf npef i s vl shkqnd tkkski kv tyqremdry tnqwnrlhwvgnnyknqn t vt f 
ts tyevdwqnhtvkl i g tdske tnpgv 


219. 


mkkkallpl f lgimvf lagcdyskpekrsgf f yn t f vdpmknvldwlgnnl lndnyglai 
i i 1 vl viri i 1 Ip f ml snyknshromrqkmkvakpevekiqekvkrartqeekmaanqelm 
qvykkydmnpi ksmlgclpml i q Ip i img ly f vl kdq 1 vdgl f kyph f Iwf dl grpdiwi 
t i i agvly f iqayvssk tmpdeqrqmgymmmvi spimiiwis lssasalglywsvsaaf 1 
wqth f an iyyekvakke vqp f i eaye rehnggsnkkgkn tqwskkkkk 


220. 


mill f rqqkf si rkf nvgi f sal iatvt f i s tnp ttasaaeqnqpaqnqpaqpadantqpn 
anagaqanp taqpaapanqgqp avqpanqggqanpaggaaqpn tqp agqgnqadpnnaaq 
aqpgnqatpanqagqgnnqa tpnnna tpanq tqpanapaaaqp aap vaanaqtqdpnasn 
tgegs in 1 1 1 1 f ddpai s tdenr qdp tvtv t dkvngy s 1 inngkigfvnse 1 rr sdmf dk 
nnpqnyqakgnvaalgrvnands tdhgn f xigi sk tvnvkpdse 1 i in f t tmq tns kqga t 
nl vikdakkn t e 1 a tvnvak tg t ahl f kvp t da dr 1 dl qf ipdn tavadasr i t tnkdgy 
kyys f idnvgl f sgshlyvknrdlapkatnnkey tinteignngn f gaslkadqf kyevt 
Ipqgvtyvnns 1 1 1 1 f pngneds tvl knm tvnydqnankvt f t sqgvt t argth t kevl f 
pdkslklsykvnvanid tpknidf nekl tyr tasdwinnaqpevt 1 1 adpf svavemnk 
dal qqqvnsqvdnshy 1 1 as i aeynklkqqad t i Inedanhvk tanrasqadi dgl vt kl 
qaalidnqaaiaeldtkaqekvtaaqqskkvtqdevaalvtkinndknnaiaeinkqtta 
qgvttekdngiavl eqdvi tptvkpqakqdi iqavttrkqqikksnaslqdekdvandki 
gkietkaikdidaattnaqveaiktkaindinqttpattakaaaleefdewqaqidqap 
1 npdt tneevaea i er i na akvsgvka i e a 1 1 1 aqdl ervkne ei s k i eni tds t qtkmd 
aynevkqaatarkaqnatvsnatneevaeadaavdaaqkqglhdiqwkskqevadtksk 
vldkinaiqtqakvlqpaadtevenayntrkqeiqnsnastteekqaayteldtkkqeart 
nldaantnsdvttakdns i aainqvqaat tkksdakaeiaqkaserktaieamnds ttee 
qqaakdkvdqawtanadidnaaanndvdnakttneatiaaitpdanvlqpaakqaiadkv 
qaqe t aidgnngs 1 1 eekaaakqqvq t ekt tadaaidaah tnaeveaakkaai aki eaiq 
pa 1 1 tkdnakeaia tkaner k t aiaq tqdi t aee i aaanadvdna vtqansnieaansqn 
dvdqakttgens idqvtp tvnkkat amei tailnnklqeiqa tpdatdeekqaadaean 
tengkanqai s aa ttnaqvdeakanaeaaina vtpkwkkqaakdeidqlqa tq tnvinn 
dqna t teekeaaiqqla tavtdaknni taatddngvdqakdagknsiqs tqpatavksna 
kndvdqavttqnqaidnttgatteeknaakdlvlkakekayqdilnaqttndvtqikdqa 
vadiqgi tadt tikdvakdelatkaneqkal i aqtadat teekeqanqqvdaql tqgnqn 
ienaqsiddvntakdnaiqaidpiqas tdvktnaraell temqnki teilnnnettneek 
gndi gp vr aayeeglnn ina a 1 1 tgdvt takdta vqkvqqlhanpvkkpagkkeldgaaa 
dkktqieqtpnasqqeindakqevdtelnqaktnvdqsstneyvdnavkegkakinavkt 
f s eykkdal aki edaynakvne adnsna s t s s e i aeakqkl ae lkqt adqnvnqa t skdd 
ievqihndldnindytip tgkkesat tdlyayadqkknni sadtna tqdekqqaikqvdq 
nvqta 1 es inngvdngdvddal t qgkaa ida i qvda t vkpkanqai evkaedtke s idqs 
dql taeektealamikqi tdqakqgi tdat t taevekakaqgleaf dniqids tekqkai 
eeletaldqieagvnvnadatteekeaf tnaledilskatedisdqtthaeiatvknsal 
eqlkaqrinpevkknal eai rewnkqi ei iknadadasakei artdlgry f dr f adkld 
ktqtnaevaelqnvtipaieai^qndpdandtnngidnndatansiianatpentgqpnv 
settangkadaspttpnnsdaatgettatsatddandkpqannnssvdastnsptmdndv 
tskpevestnngttdkpvtetdnatpaesttnnnstttatnenaptgstatapttastea 
a s s ads kdnas vnds kqnae vnnsae sqs tndkvaqpks enkakaekdgs ds tnqsmves 
ttetlpsaditepnvpsntskdkeesttnqtdagqlksetnvasneadkspskadtevsn 
kpstsasseakekmtstnlsqkddtatadtndtqksvgsaannkatqndganaspatvsn 
gsnsanqdmln vtn t ddhqak t ks aqqgkvnkakqqakt Ipd tgmshnddlpy ae 1 a 1 ga 
gmaflirrftkkdqqtee 


221. 


mklksfvtatlalgllstvgaalpsheasadsnngykemtvdgyhtvpytisvdgitalh 
rtyfifpenknvlyqeidskvknelasqrgvttekinnaqtatytltlndgnkkwnlkk 
nddaknsidps tikqiqiwk 


222. 


maikkykpi tngrrnmtsldf aei tkttpeksllkplpkkagrnnqgkl tvrhhggghkr 
qyrvidfkrnkdginakvdsiqydpnrsanialwyadgekryiiapkglevgqivesga 
eadikvgnalplqnipvgtwhnielkpgkggqiarsagasagvlgkegkyvlirlrsge 
vrmi Is tcra t igqvgnlqhe 1 vnvgkagrsrwkgi rptvrgs vmnpndhphgggegrap 
igrpspmspwgkp 1 1 gkkt rr gkks sdkl i vrgrkkk 
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223. 


mlvntfnpfdnlllssliaaipivlfllcltvfkmkgiyaaittlwtlliaipffklpv 
giasgaweg f f qgi ip igyi vmmavl lyki tvesgqf 1 tiqdsi tnisqdqriqvll ig 
fafnaflegaagfgvpiaicallltqlgfnplkaamlclvanaasgafgaigipvgvvet 
lklpgdvsvlgvsqsatltlaiinfiipfllifiidgfrgvketlpailwsitytltqg 
lltvfsgpeladiipplltrolalavfskkfqpkhiyrvnkdeeiepakahsakavlhaws 
p f i vl tvivmiwsapf f knl f lpngalsslvf kf nlpgtisevthkplvl tlniigqtgt 
ailltiiitilmskkvnfkdagrlfgvtfkelwlpvlticfilaiskittygglsaamgq 
giakagnvfpvlspilgwigvfmtgswnnnslfapiqasvaqqigtsgsllvsantvgg 
vaaklispqsiaiataavkqvgkesellkmtlkysvcllificiwtfilsll 


224. 


mlknkil 1 1 tls vs 1 lapl anpl 1 enakaandtedigkgsdiei ikr tedkt snkwgvtq 
niqfdfvkdkkynkdalil)onqgfissrttyynykkt^vkamr>^fqyniglktndkyv 
s 1 iny lpknkies tnvsqilgyniggnf qs aps lggngs f nysks i sy tqqnyvs eveqq 
ns ks vlwgvkans fa tesgqksa f dsdl f vgykphskdprdy f vpdselpp 1 vqs g f nps 
f i atvshekgssd tse f ei tygrnmdvthai kr s thygnsyldghrvhna f vnrny tvky 
evnwktheikvkgqn 


225. 


nOannkl vkssva tsmalll lsg tanaegki tpvsvkkvddkvt lykt ta tadsdkf ki sq 
i 1 1 f nf ikdksydkdtlvlka tgninsg f vkpnpndydf sklywgakynvsis sqsndsv 
nwdyapknqneefqvqntlgytfggdisisnglsgglngntafsetinykgesyrttls 
mtnyknvgw^eahkiinnngwgpygrds fhp tygnel f 1 agrqssayagqn f iaqhqmp 
1 Isrsnf npe f 1 svlshrqdgakkski tvtyqremdlyqi rwngfywaganykn f ktr t f 
kstYeidwenhkvklldtketennk 


226. 


mnremlylnrsdiegaggnhsqvyvdal teal tahahndf vqplkpylrqdpenghi adr 
i i ampshiggehai sgikwi gskhdnps kxnmerasgvi ilndpe tnypi avmeas 1 i ss 

iartaavsviaakhlakkgfkdltiigcgligdkqlqsinleqfdhiervfvydqfseacar j 
f vdrwqqqrpeinf iatenakeavsngewi tc tvtdqpyieydwlqkga f isni s imdv 
hkevf ikadkvwddwsqcnrekktinql vlegkf skealhael gql vtgdlpgreddde 
i i 1 lnpmgmai edi s s ayf iyqqaqqqni g 1 1 1 nly 


227. 


mkkimvi f gtrpeaikmaplvkeidhngnf eanlvi taqhrdmldsvlsif diqadhdln 
imqdqqt lagl tanal aklds i ineeqpdmi 1 vhgdt 1 1 1 f vgslaafyhqipvghveag 

lrthqkyspfpeelnrvmvsniaelnfaptviaaknllfenkdkerifitgntvidalst j 
tvqndfvs ti inkhkgkkwl 1 tahrrenigepmhgi fkavrdladeykdwf iypmhrn 
pkvraiaekylsgrnrieliepldaiefhnftnqsylvltdsggiqeeaptfgkpvlvlr 
rih terpegveagtsrvigtdydnivrnvkql i eddeayqrmsqannpygdgqasrricea 
ieyyfglrtdkpdefvplrhk 


228. 


mimgnlrfqqeyfriykimtestthrnaywklaknveat^^ 
dvt tddnl tmilhe f lpf ieikqvpsssanydleaf f kqels tyhfndspl f kvkl f qf a 
daayi 1 ldfhvsif ddsqidi f Iddlcnayrgn tvinntrqhahinrnddkdnqdashia 
ldsnyfrleimsdihidsyfpikhpfeqalyqtyliddmtsidmaslavsvylanhimsq 
qhdvt Igihvpshlpndlhgni vpl 1 1 1 idakdvcqr f t tdf nkcvlqnmsqlqcakss 1 
s le ti fhcyhhmmsccndviedvhqihdaht s ladiei fpnqhgfkiiynsaaydl Is ie 
tlsdlvrniylqiteengnkrttvdelnlmterdiqlyddinlslpeiddaqtvvtlfeq 
qveatpnhvavqf dgvf i tyqtlnaran(Hahrlmqygvepndrvaviaeks iemi iam 
i gvlkaggayvp idtpnyps drqeyi lkdvtpkwi tyqaly engkqninhidlnki awkn 
idnlskcnt 1 edhayviy tsgt tgnpkgtl iphrgi vrlvhqnhyvplnee 1 1 i 11 sgti 
a f daa t f eiygal lnggkl i vakkeql lnpi aveql inendvntmwl t s s 1 f nqi aser i 
evl vslkyl 1 iggevlnakwvdllnqkpkhpqi ingygp tentt f t ttynipnkvpnrip 
igkpilgthvyimqgerrcgvgipgelctsgfglaagylnqpeltadkfikdsninqlmy 
r sgdi vr 1 lpdgnidy lyr kdkqvkirg f r i el se vehal er iqginkawi vqnhdqdq 
y i vayyeamhtlshnkiksqlrrotlpeymipvnf rahieqipi tingkldkkalpimdyvd 
tdayvaps tdtehl 1 cqi f adilhvnqvgihdnf f elgghslkatl wnrieas tgkrlq 
igdllqkptvf elaqaiakvqeqnyevipe t i vkddyvl s saqkrmyl lwksnhkdtvyn 
vp f Iwr 1 s s elnvaql rqavqrl i arhe i 1 r t qyi wdde vrqr i vadvavdf ee vn th f 
t deqe imrqf vap f nl ekp sqi rvry i r splhay 1 f i d thhi indgmsn iq lmndl naly 
qhkll lplklqykdysewmshrdmtkhrqywlsqf kdevpi Is lp tdyvrpnikt tngam 
ms f tnmqqmrql lqkyvekhqi t d f m f f ms vvm 1 1 1 s ryarkddvwgs vms armhkg t e 
qml gmf an tlvyrgqpspdkmw tq f lqe vkems leay ehqeyp f ec 1 vndl dqshdas rn 
plfdvmlvlqimetmhahfghsklthigpksvtakfdlsfiieedrddytinieyntdly 
hse tvrhmgnqcndmidyilkhqd tlq 

syfnewsrqgrihvalvmndl tmtye tlmyvdai ahml 1 sngvgngqrva 1 f tersf em 
iaamlatvkvgasyipididf pnkrqgai ledakvtavmsygveiet tlpviql enakgf 
veskeneqyddlhgnql en taral dnemyaiy t s g t tgmpkgvai rqml lnl vhaws t e 1 

iplqmcs vmedfyiekli tggats tas f vkyiekhcgtyf naygpses tvi tsywshhcg 
dlipetipigkplsniqvyimsdgllcgiginpgelciagdslaigyinrpelmadkwqnn 
pfgkgklyhsgdlarytsdgqieflgridkqvkvngyrieldeienailairgisdcwt 
vshfdttidilnayyvgeqqveqdlkqylndqlpkymipkti 

pnpsp i qqsnkvy s epsnei eqt f vdvf ge vlkqndvgvddd f f elggns 1 e ami wshl 
krf ghhi smqtlyqyk tvrqivnymyqnqqs 1 valpdnl selqkivmsrynlgil edsls 
hrplgntlltgatgflgayllevlqgyshriycfiradneeiawyklmtnlndyfseetv 
eimlsnievivgdfecmddwlpenmdtiihagartdhfgdddefekvnvqgtvdvirla 
qqhharl iyvstisvgtyf didtedvt f seadvykgql 1 1 spytrskfyselkvl eavnn 
gldgrivrvgnl tnpyngrwhmrniktnr f smvmndl lqldcigvsmaempvdf s f vdt t 
arqivalaqvntpqiiyhvlspnkmpvksllecvkrkeielvsdesfneilqkqdmyeti 
gl t svdreqql amidttl t lkimnhi sekwp t i tnnwlyhwaqyikti f nk 


229. 


m tkeqql aerii aavggmdnidsvmncmtrvrikvldenkvddqelrhidgvmgvihder 
i qwvgpg t vnkvanhmae 1 s gvk 1 gdpiphhhnds ekmdyksyaadkakankeahkakq 
kngklnkvlksianifiplipafigagliggiaavlsnlmvagyisgawitqlitvfnvi 
kdgmlaylaiftginaakefgatpglggviggttlltgiagknilmnvftgeplqpgqgg 
iigvi f avwilsivekrlhkivpnaidi ivtptiall ivgll ti f i fmplagf vsdslvs 
wngi i s i ggvf sg f i i gas f lpl vmlg 1 hh i f tpihi eminqs ga ty 1 lp i aamagagq 
vgaalalwvrckmttlrntlkgalpvgflgigepliygvtlplgrpfltacigggigga 
viggighigakaigpsgvsllplisdnmylgyiagllaayaggfvctylfgttkamrqtd 
llgd 



WO 02/0591 48 PCT/EP02/00546 

- 57 - 



230. 


roskilkci t lawmllivtacgpnrsXedidkalnkdnskdkpnql tntwvdgdkqmafyk 
hrirrv^^vvhoiicTrVi vniCTcmdalenisldaoaakcrDdif f lahdntgsaylqglaaei 
klskdelkgfnkqalkaimydnkqlalpaivettalfynkklvknapqtleeyeanaakl 
tdskkkqygral f dakn f y f nyp f 1 f gnddyi f kkngseydihqlglnskhwknaer lqk 
wdkoylpkaathdvmiglfkegkvgqfvtgpwnineyqetfgkdly^ttlptdggkpmk 
pflgvrgwylseyskhkywakdlmlyitskdtlqkytdemseitgrvdvkssnpnlkvfe 
kqarhaepmpnipemrqvwepmgnasi f isngknpkqaldeatndi tqnikilhpsqndk 
kqd 


231. 


vkalklygvedl ryednekpviesandviikvra tgicgsdts rykkmgpy ikgmp f ghe 
f sgwdaigsdvthvnvgdkvtgcpaipcyqceyclkgeyarcekl f vigsyepgs f aey 
vklpaqnvl kvp dn vdy i eaamvepsawahg f yksn iqpgm tvavrogcgs i gl 1 ai qwa 
rifgaahiiaididahkldiatslgahqtinskeenlekfienhyanqidlaiessgakv 
t i gqi 1 1 lpkkgge wl lgipyddieidrvhf eki lrnel tvcgs wncl s snf pgkewta 
tlhymktkdinvkpiishflplekgpetfdklvnkkerfdkvraftiy 


232 . 


mqalq t f n f kelpvr tvei enepy f vgkdiaeilgyar sdnai rnhvdsedkl thqf sas 
gqnrnmiiinesglysXifdaskqsknekiretarkfkrwvtsdvlpairkhgiyatdnv 
i eqtlkdpdyi i tvl teykkekeqnl 1 lqqeigelkpkadyvdei Iks tgt 1 a ttqi aad 
ygisaqklnkllhearlqrkvnkqwvlysehmgksytesdtiaivrsdgredtvlqtrwt 
qkgrl kiheimte f gyeanl gga 


233. 


mklks lavlsmsawl tacgnd tpkdetks tesn tnqdtnttkdvi alkdvktspedavk • 
kaee tykgqklkgi s f ensngewaykvtqqksgeese vlvadknkkvlnkktekedtmne 
n<tofl^sdai(^kkaikegqkefdgdikewslekddgklvynidlkkgnkkqevtvdakn ( 
gkvlkseqdh 


234. 


mkmkniaki s 1 llgi la tgvn t 1 tekpvhaekkpivisenskklkayynqps i eyknvtg 
yis f iqpsikf mni idgnsvnnial igkdkqhyhtgvhrnlni t yvnedkrf egakysig 
gi t sandkavdli aearvikedh tgeydydf fp f kidkeamslkeidf klrkyl idnygl 
ygefliS tgjci uvJcjvJtyyy\KycLeAUKJ^x^euxrobuvixiv uuxuiAci.jvvj.jva 


235. 


Ttgaaaaatattttaaaagtttttaatacaacgattttagcgttaattatcatcatcgcg 

Acattcagtaattctgcaaatgccgcagatagcggtactttgaattatgaggtttacaaa 

Tacaataccaatgacacgtcaattgctaatgactattttaataaaccggcaaagtacatt 

Aagaaaaatggtaaattgtatgttcaaataactgtcaaccacagtcattggattactgga t 

Atgagtatcgaaggacataaagaaaatattattagtaaaaacactgccaaagatgaacgc 

Acttctgaatttgaagtaagtaagttgaacggtaaaatagatggaaaaattgacgtttat 

Atcgatgaaaaagtaaatggaaagccattcaaatatgaccatcattacaacattacatat 

Aaatttaatggaccaactgatgtagcaggtgctaatgcaccaggtaaagatgataaaaat 

Tctgcttcaggtagtgacaaaggatctgatggaacgactactggtcaaagtgaatctaat 

Agttcgaataaagacaaagtagaaaatccacaaacaaatgctggtacacctgcatatata 

Tatacaataccagttgcatccttagcattattaatcgcaatcacattgtttgttagaaaa 

aaatctaaaggcaatgtggaa 


236. 


atgacaaaacattatttaaacagtaagtatcaatcagaacaacgttcatcagctatgaaa 
aagattacaatgggtacagcatctatcattttaggttcccttgtatacataggcgcagac 
agccaacaagtcaatgcggcaacagaagctacgaacgcacctaataatcaaagcacacaa 
gtttctcaagcaacatcacaaccaattaatttccaagtgcaaaaagatggctcttcagag 
aag tcacac a t gga t gac t a ta tgcaacaccc tggtaaag taat t aaacaaaa t aat aaa 
tattatttccaaaccgtgttaaacaatgcatcattctggaaagaatacaaattttacaat 
gcaaacaatcaagaattagcaacaactgttgttaacgataataaaaaagcggatactaga 
acaatcaatgttgcagttgaacctggatataagagcttaactactaaagtacatattgtc 
gtgccacaaattaattacaatcatagatatactacgcatttggaatttgaaaaagcaatt 
cc t aca t tagc t gacgcagcaaaacc aaacaatg 1 1 aaaccggt tcaaccaaaacc age t 
caacctaaaacacctactgagcaaactaaaccagttcaacctaaagttgaaaaagttaaa 
cctactgtaactacaacaagcaaagttgaagacaatcactctactaaagttgtaagtact 
gacacaacaaaagatcaaactaaaacacaaactgctcatacagttaaaacagcacaaact 
gctcaagaacaaaa taaagt tcaaacacc tg t taaagatgt t geaacagegaaa tc tgaa 
agcaacaatcaagctgtaagtgataataaatcacaacaaactaacaaagttacaaaacat 
aacgaaac gc c t aaac a age a t c t aaagc t aaagaa t taccaaaaac tgg 1 1 1 aac t tc a 
gttgataactttattagcacagttgccttcgcaacacttgcccttttaggttcattatct 
ttattacttttcaaaagaaaagaatctaaa 


237. 


Lkni lkvf n t ti lal iii ia t f snsanaadsg tlnyevykyntndts iandy fnkpakyi 
Kkngklyvqi tvnhshwitgmsieghkGiiiiskntakdertse f evsklngkidgkidvy 
Idelvvngkpfkydl^ynitykfngptdvaganapgkddknsasgsdkgsdgtttgqsesn 
ssnkdkvenpq tnagtpay iy tipvas 1 al liai tl f vrkkskgnve 


238. 


mt khylnskygseqrssamkki tmgtas ii Igs lvyigadsqqvnaat ea tnapnnqs tq 
vsqatsqpinfqvqkdgssekslmddymqhpgkvi^ 

annqel at twndnkkadtr t invavepgyksl t tkvhi wpqinynhry t thief ekai 
ptladaakpnnvkpvqpkpaqpktpteqtlqDvqpkvekvkptvtttskvediihstkw 
dttkdqtktqtahtvktaqtaqeqnkvgtpvkdvataksesii^ 
netpkqaskakelpktgltsvdnfistvafatlallgslslllfkrkesk 
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dtgacaaagaaagaaaaggattataaaaaaagtcttgagcaacaaaaaacacgggtaaaa 
atatacaagtcaggaaaaagctgggtaaaagcaagtattaatgaaatagaattgttaaaa 
acaatggggctaccatttttaagtaaaaacgaaatacaagaaaatgtgactgaaaagacg 
aaaggtcataaattaaaaaaaagtgcagctaaaacaacagccctagttggtggagcattt 
acatttaatatgttgaataatcatcaagcatttgctgcctcagaaacaccaatcacctct 
gaaatttcatccaatagtgagacagtagccaatcaaaattcaactacgattaagaactca 
caaaaagaaacagtcaattctacaagtttggaatctaaccattctaatagtacaaataag 
caaatgtcttcagaagttacaaatacagctcaatccagtgaaaaagctggaattagtcaa 
caaagtagtgaaacatcaaatcaatcatctaagttaaatacatatgcctccacagaccat 
gtagagagtacaactattaacaatgataatactgcacaacaagatcaaaataagtcttcg 
aatgtaacctctaagtcaacacaatcaaacacgtcatcctcagaaaagaacattagctcc 
aatttaacccagtcaatcgaaacaaaagcaaccgattcattagcgactagtgaagcaegt 
actagtacaaatcaaatatctaatctgacatcaacatctacttcgaatcaatcgagtcct 
acttcctttgcaaatttaagaacatttagtagatttactgttttgaatacgatggcagca 
ccgacaacaacatcaacgacaacaacttcaagtctgacatctaattctgttgtggtgaac 
aaagataactttaatgaacatatgaatctatctggatctgcgacgtatgatcctaaaaca 
ggtattgctaccttaacgccagacgcatatagtcaaaagggtgccatatctttaaacact 
cgattagattcaaaccgtagcttccgttttataggtaaagttaaccttggtaatagatat 
gaaggttattctcctgatggtgtagcaggtggagatggcattggctttgcattttcacca 
ggccctttaggacagataggtaaagaaggggctgccgttggaataggcggtttgaataat 
gcctttggttttaaattggatacgtatcataacacatcaactcctagatctgatgctaaa 
gcaaaagcagatccacgtaatgttggtggtggtggtgcttttggtgccttcgtaagtaca 
gatagaaatggtatggctaccactgaggaatcaactgcggctaaattaaatgtacaacct 
actgacaattcattccaagattttgtcattgactataatggtgatacaaaagtgatgaca 
gtgacgtacgctggacaaacctttacgagaaatcttacagattggataaaaaacagtggg 
ggtacgacgttttctctatctatgactgcctcaactggtggcgcaaaaaatttacaacaa 
gttcaatttggaacattcgagtatacagaatcagctgttgctaaagtacgctatgtagat 
gcaaatactggtaaggatattatcccgcctaaaaccattgcaggtgaagttgacgggact 
gtaaatatagataaacaattgaacaattttaaaaatttaggttacagttatgtggggaca 
gatgccttaaaagcaccaaattatacagaaacgtcaggtacacctacacttaaattaact 
aactcaagccaaacggtgatttataaattcaaagatgttcaaggtcctcaaattagtgtt 
gatag tcaaac tagagaag 1 1 ggaaagaccat t aa tc caat tacaat tac tacaac tgac 
aatagtaaagacgtattaactacaactgtgacaggtctaccttcagggttatcttttgat 
caaacgactaatacaattattggcacgccaagtgaagtaggaactacaactgtgacagtt 
aatactactgatgctactgggaacgtaacatctaagcaatttacaataacgattcaagat 
acaatcagccctgttgtaaatgtgacgccaagtcaagcatcagaggttttcacgccgatt 
aatccaattacgataactgctacagataatagtggcaaagtggtaacgcatacagtaact 
ggattgccacaaggacttaaatttgatgcatctacgaattcaattgttggaactccaact 
caaataggaacaaatacaatcacgattgagtcaacggatgcgagtggaaataaaactacg 
actaaaattaattatgaagtaacgagaaatagcgcaagtgactctacttccactagcata 
gtaaatagtgtttcaacaagtataagtaatagtacatcgctaagtgatagtgtaaaagcg 
agtcaatcattatcaacaaaagaatcaacaagtaagagtctctcaggttcgttaagtgcg 
tcaacgtcgaatagtgcatcaataaaagcgagtgaatcagcaagcacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatcaataaaagcgagcgaatcagca 
agtacaagtaagaagttatcagaatcagcgagtacgtcaacgtctgatagcgcatcaata • 
aaagcaagcgaatcagcaagtacaagtaagaagttatcagaatcagcgagtacgtcgatg 
tctgatagcgtatcaataaaagcgagcgaatcagcgagtacaagtaagaagttatcagaa 
tcagcgagtacgtcgacgtctgatagcgcatcaacccaagcaagcgaatcagcaagtaca 
agtaaaaagttatcagaatcaacgagtacgtcgacttcagatagtgcatcaacatcaacg 
agtgagagtgactcaacaagtgaaagtacatcgttaagtgactcgacaagtgcgagtctt 
tcagaatcgacaagtacatcaacatccgacagtgcgtccacatcaacgagtgagagtgac 
tcaaacagtacaagtacgtcattgagtgagtcgacaagcacaagtctttcagaatcaacg 
agtacgtcaacatcagatagtgcgtcaacgtcagcaagtgtgagtgactccaatagcgca 
agtacgtcattaagagaatcgacaagtacgagtctttcagactcaacaagtacatcgaca 
tctgacagtgcgtcaacatcaacgagcgagagcgactccgatagcgcaagtacatcgttg 
agtggctcatcaagtacaagcgtttcagattcaacaagcgcgtcaacatcagaaagtgca 
tcaacgtcaacgagcataagtgactcaaacagtacaagtacgtcattaagtgaatcgaca 
agtacgagtctttcagaatcaacgagtacgtctacatccgacagtgcatccacatcaatg 
agtgtaagcgactcaaatagtgccagcatatctttaagtgagtcgacaagcacaagcgtt 
tcagattcaacaagtacatcgacatcagaaagtgcatcaacgtcaacgagcgagagtgac 
tccaatagcgcaagtacgtcattaagtgagtcgacaagcacaagcgtttcagattcaaca 
agcaca tcgacatcagacagtgcg tcaaca tcaacgagcgtaagtga ttccaa tagcgca 
agtacgtcattgagtgagtcgacaagcacaagcatctcagattcaacaagcacgtcgaca 
tcagacagtgcgtcaaca tc aac aag tg tgag tgag t caagcagtacaag taagaag tta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatctgcatcaacgagtgaatcaaac 
agtacaagtacgtcattaagtggctcgacaagtacgagtctttcaggatcaacgagtaca 
tcgacttcagaaagtgcgtcaacatcaacgagcgtaagtgactccaatagcgcaagtacg 
tcattaagtgaatcgacaagtacgagtctttcagactcaacgagtacatcgacatcagat 
agtacgtctgcatcaacaagtgagagtgactcaaacagtacaagcacatccatgagtgaa 
tcattaagcacaagcgtttcagattcaacaagtacgtcaacgtcagacagtgcatcaacg 
. tcaacaagtgtgagtgactccaatagcgcaagtacgtcattaagtgattcaacaagtaca 
agcatttcagactcaacgagtgcgtcgacatcagatagtgcgtcagagtcagcaagcgagft 
ag t gaa tcaacaag tgaaag taca t egg t aag tgaa t ca t caag tacaagcg 1 1 1 caga t 
tcaacaagtacatcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaaca 
agtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagattcaacaagtaca 
tcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaacaagtgaaagtacg 
teat taagtggatcatcaagtacaagcgtt tcagat tcaacaag tacgtcaacgtcagaa 
agtgcatcaacgtcaacgagtgtgagcgactcaaatagtacaagtacgtcattaagtgaa 
tcgacaagtacgagtctttcaaactcaacaagtacgtcaacatcagacagtgcatcaacg 
tcaacgagtgtgagcgactccaatagcgcaagtacatcgfctgagtggctcattaagcaca 
aacgtttcagattcaacaagcacatcgacatcagacagtgcttcaacgtcaacaagcgag 
agtgactcgaacagtgcaagcacatcgctaagtggatcattaagtacaagcatttcagac 
tcaacgagtacgtcgacatcagacagtgcgtccacatccacatcagaaagtgcatccaca 
tcaacgagtgtgagtgagtcagacagtgaaagtacatccatgagtgtgagtgactcgaat 
agtacaagtacatcattgagtgactcgacaagtacgagcgtttcagactcaacaagaaca 
tcaacatccgatagtgcatctacatcaaagagtgtaagtgagtcaaacagcgccagtaca 
tcggtaagtggctcaacaagtacaagcatt tcagat tcatcaagcacgtccacatcaatg 
agtacatctgaaactttcacttctcaatctcctataaatagtgaaagtcaatttattggt 
gatagcttgtctgaagatacaa teg tgac tcaatcaaaaaatacgaatatgcttaataaa 
ac t ggaaaaga 1 1 a tga 1 1 tac aagaacaaag agg t ta tac t ga 1 1 cagaacaac acaa t 
gaaacacaaag t aa t caagc tga taa tcac tc aaacaacc tcga 1 1 tac t tcatc aaaa t 
cgtttacaagataaagtcgttaaacaaccgactaaaggagaagatggagttgtaagcaac 
ggttttatagtagcagtagcaatagtattggctatcttcggtttggcaaaaaaatctaga 
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240. 


atgaaaaaaacagttatcgcttctacattagcagtatctttaggaattgcaggttacggt 
ttatcaggacatgaagcacacgcttcagaaactacaaacgttgataaagcacacttagta 
gatttagcacaacataatcctgaagaattaaatgctaaaccagttcaagctggtgcttac 
gatattcatttcgtagacaatggataccaatacaacttcacttcaaatggttctgaatgg 
tcatggagctacgctgtagctggttcagatgctgattacacagaatcatcatcaaaccaa 
gaagtaagtgcaaatacacaatctagtaacacaaatgtacaagctgtttcagctccaact 
tcttcagaaagtcgtagctacagcacatcaactacttcatactcagcaccaagccataac 
tacagctctcacagtagttcagtaagattatcaaatggtaatactgctggttctgtaggt 
tcatatgctgctgctcaaatggctgcacgtactggtgtatctgcttcaacatgggaacac 
atcattgctagagaatcaaatggtcaattacatgcacgtaatgcttcaggtgctgctgga 
ttattccaaactatgccaggttggggttcaactggttcagtaaatgatcaaatcaatgcc 
gcttataaagcatataaagcacaaggtttatctgcttggggtatgt 


241. 


atgaataaaaataaagtgattgtaattggatcaacaaatgtagataaatttcttaatgtt 
aaaaggtttccaaaacccggtgagacattacatattaatcaagctcaaaaggagtttggt 
gggggcaagggagccaatcaagccatagcagctagtagattagcagcagatacaacattt 

» hrian haasrr t* t*rrrrl"aa arra hnrfraaharraart" t" t*a fat* hnrraaCTatttcaaaaaacica 

ggtattcatacacaatatattttaacttcagaaagtgaagaaactgggcaagcatttatc 
actgttgatgaagcaggacaaaatacgattcttgtttacggtggtgcgaatatgacatta 
agtgcaactgatgttgagatgagtgtggatgcgtttattggtgcagactttgttgtagcg 
cagcttgaagttccatttgaggcgatagaacaagcatttaaaattgctcgtaaacaaaat 
atcactactgtattaaatcctgcaccggcaattgaattgcctaagtcacttttagagtta 
actgatataattattccaaacgaaacggaagcagaattattaacaggtatttcaatcaat 
aatgaaagtgatatgaaagaaacagcaacatattttctcgatttaggtatatctgcagta 
ttaattactttaggggagcaaggcacgtattgtgcatatcaagaacaatacaaaatgatt 
cctgcgtgtaatgtaaaagcaatagatacgacagcagcaggagatacatttataggtgct 
1 1 1 1 1 aag tgag 1 1 aaa taaaga 1 t tgagcaa 1 1 tagaa t cggctat tcgac t tgcaaa t 
caagcg t eg t c t c t aacgg t ac aacgaaaaggagcacaagc t tc t a taccaacacgt a aa 
gaagtagaggcagaatataat 


242. 


a t ggc t c t taaaaaa t a t aagc caa t tacaaa tggtcg t eg t aa tatgac tac 1 1 taga t 
ttcgctgaaatcacaaaaacaacacctgaaaagtcattattacaaccgctaccgaaaaga 
gcgggacgcaataaccaaggtaaattgactgttcgccatcatggtggtggacacaaacgt 
caataccgtgttatcgattttaaacgtaacaaagatggaatcattgctaaagttgattca 
attcaatatgatccaaaccgttcagcaaacattgcattgctagtttatgctgatggtgaa 
aaaagatatatcatcgcacctaaaggattacaagtaggtcaaactgtcgaaagtggtgct 
gaggcaga t at caaag 1 1 gg t aa tgc 1 1 1 ae ca 1 1 acaaaa t a t tccag t tgggacagt a 
a 1 1 cataacat cgag ttaaaacc tgg taaagg t ggacaac t tgc tegt t c t gc tgg tgc t 
agctctcaagtattaggtaaagaaggtaaatatgtattaatcagattaagatctggtgaa 
gtacgtatgattttatctacatgtcgtgcaacaattggtcaagttggcaacttacaacat 
gaattagtaaatgttggtaaagcaggacgctctagatggaaaggcgttcgcccaactgta 
cgtggttctgtaatgaaccctaatgatcacccacacggtggtggtgaaggtcgtgctcca 
atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 
eg t ggt aaaaaa t c 1 1 c t gac aaac t ta t eg 1 1 eg tggacg taagaaaaaa 


243. 


atgaagtcaaaattcacaattctattatttacaatcttttctacaacagtattagttttg 
gttattatttataacaaaactcaatcccaatcatacatttcgactcactattctaataat 
aaaataaaaacaacagcaacactttttttacatggttatggtggtagcgaacgctcagaa 
acgtttatggtcaaacaagcgttaaataaaaatgtaaccaatgaggtgataaccgctaga 
g tgag tag tgaaggaaaag tat a ttt tga taaaaaa t taag tgaaga tgc agcaaaccc t 
attgtcaaagtagaatttaaagataataaaaatggaaattttaaagaaaatgcttattgg 
attaaagaagttctatcacaactaaaaagtcaatttggaattcaacaatttaattttgta 
ggaca t tcaa tgggga aca t g tc a 1 1 tgc 1 1 1 1 taca tgaaaaat tatggggacga t cga 
catttgccacaacttaaaaaggaagttaatatagcgggagtttataacgggattttgaat 
atgaatgagaacgtgaatgaaattatcgttgataaacaggggaaaccaagtagaatgaat 
gccgcatatcggcaattgttatcactgcataagatttattgtggtaaggaaatagaagtt 
ttaaatatctacggagatttagaagatggctcacattcagatggacgtgtgtcaaatagc 
tcttctcaatcgcttcaatatttactaagaggtagcactaagtcttatcaagaaatgaaa 
tt taaagg tgcaaaggcacaacatag tcaat taca tgagaataaagatgttgcaaatgaa 
atcatacaattcttatgggaaact 


244. 


a tgaaga t tggaa 1 1 ga tgeeggagggae 1 1 1 aa t taaaa ttg tacaagagca t gac aa t 
cgtagatattacagaac tgaattaacaactaatatccaaaaagtcatagattggcttaac 
aatgaagaaatcgaaacattaaagcttacaggtggaaatgctggagtaatagcagatcaa 
attcatcattcccctgaaatatttgtagagttcgatgcatcatcaaaaggtttagaaatt 
ttattggatgaacaaggtcatcaaattgaacattacatttttgctaatgtaggtacaggt 
ac t tc 1 1 1 ccac t at 1 1 tga tggaaaagacc agcaacg tg 1 1 ggaggtgtagg tacegga 
ggcggga tga tacaagg 1 1 1 aggc tatttattgtccaatata acaga t ta taaagaat t a 
acgaa 1 1 tagc tcaaaa tggaga teg tga tgeca t tga 1 1 taaaagtaaaaca ta 1 1 tat 
aaagatactgaaccaccaattcctggagatttaacagcagcaaattttggaaatgtatta 
catcact taga taatcagtt taca tcagctaacaaacttgcctctgcaattggcgtcgtt 
gg tgaag t ta t aacaac t a tggc t a t taca 1 1 ag cacg t gaa ta taagac t aagcacg 1 1 
gtatatatcggttcatcatttaataacaatcaattactacgtgaagttgttgaaaattac 
actgttctaagaggatttaaaccgtactatattgagaatggtgctttttcaggcgcttta 
ggagcactttacctc 



atgactttaaataaccattttgcatatacatttgaggagagacctaccccaaaattatgg 
ctttgtaaaccagatggaactagaattgaaagaattgcagatttttcaaaacttggtgga 
acattcaaattcactaatgtgaacactttacattttgatttgccattgcaagtatttagt 
gaagatactaagcaaattgaaagaaataaagtagttgatttagtaaaaaataaatactta 
attgattatagatataacggatatagagatatctttgtaattgatgatattaaaaaatct 
gctaatgactctgattttattacattaaatttagactcaagagcgtctgaattaaataag 
aaagctgcaaatgaaattgaattattaggttctactatccctcaaatgatgaacaaaatc 
ttatcagtttatgctccactatggaaacttggacatgttgatggaaaaattattgatgtt 
aaacgtgagttaactggttctaatacaactgttaacgctcttattgataatatttgttct 
ctttttgacgcagttgctatttataacaacattaatagaacaataagcttctatcataaa 
gacaatgttggtactaatcgtggtttaagagttagggaaaatagttatttaaaatcattt 
gaagatcaatttgtatcaaaggatatcgttactagattatatccatttggtcaaagtggt 
ttaacaattcaaagtgttaacccagctggctcttcttatattgaagacttctcttatttc 
atgtcaccattcaaacgtgataataacagaaatgtattacaacatagtgattatatgtct 
gatgaattatgtcacgctttgttagattatcaagagttttatgctagtaagaaggatcaa 
gctggtgaattatctaaacaatatagtgcaattcttaaagagcattcacaagaagacttc 
agattaaatcaattaagtgctacacttcaacgactaaatgagcgtgttgaattagttaaa 
cctaaatcagaatatattgacttaggaacaaaggttaagaatttcaaaatcactgtacct 
aaatcatcatattatttaatcatgattagaaatgatggtagtttcactagaattaaattc 
aataataaacagtatgatattccaagtggtgagtggttgtatatcaaacttaaaactggt 
aagtttaatgacgctactaagtttgagaaacaattagaataccctcttgaaatattaagt 
gcaaacgctaatttaagagtggtatatactcgttcttctgaaggagattatgaagaagaa 
gatactaagacaatcgaagaaaaatacaacttagaaaaatataaaattttagtaaaagat 
caagaaaaagtagtcgcttcaatcgaaagacgattaaaagcttttgaagaccaaaaagca 
agtgtaatacgttcaatgaatgcaaagaatttcttatctgaaaaactttataatgaacgt 
gagttatatgtttttgagtctgtttggacggaagaaaatcatacagacgctcaagaatta 
tatgatgacgctgtaaaacaaatgaaggaacaaaagaaaatcaatagaacgattacagtt 
gatttagttaacttcattcaatcgcttgaccataaagatgattgggataaattaaatgtt 
ggagataaagttgttttccaaaacaaaatcttcaatactaaaatcaaagcctatatcact 
gaaatgcaattagatttccaaactaatcaagtaaaaattactattagtgatatttttgat 
t acaaaga 1 1 1 agac ac aatca t cgc tgaaaaa 1 1 agccc aaac tacc t c t ac t tc 1 1 c t 
caagttgatttccataaacaacaaattagagagcaaaccggaagaattacagatatgact 
cgtcttatcgaaggtgagtgggacgcaaataaaaagcgtgtgatggctggtaatgaaaca 
gttgatattggttcacatggtgttaaagtcatttcaaaagagaaccctaacgaattcgta 
atcatggttggtggcgtaattgctatgactcgtgataacggtgaaacatttaaaactggt 
attacaccagaaggtatcaatgctgaaatgcttatcggtaagatgatcgttggtgaaact 
ttaacttttgaaaatgagtctggtacagttaaattcgacaaagatggactttatgttaac 
tctaaaaacttccatttagtttcaaatgatggagaagaagactacttcgataaattaaaa 
cgtgaaatgtctgaaaacgctaaacaacaaacagacagaatgttagaagagtataaaaaa 
gaagtttcacaaactatttctgaagctactgacgttagaaacattgttgataatgcagca 
gatattcttcaagcagcttttgctgatggagttatcacagatgttgaaaaacgtttgatt 
tctgaaactcttgctcaacttgaaaaagaaaatagagaattcgaagataaaattaactta 
gctttaaaccacccttacatcactgaggaagatactattgagttaaataattctatcgtt 
gaatatagctcaatgtatgaaacacttgttatttctattaatgaaagtgttagtgacaag 
atgatcacacctcaagagtctgaagaaattaatcaaaatattataaacttcagagaagag 
atcaaagacatcttatcattagtagaagaaattattgaacgaactaaaaatgctcaacta 
caagctactttagaagaagcaaaagattatacaacaagagttcgtgacgatattaaagat 
gaattaaaagacttaaataattcatttaaatctttaaatagtacagttgaagagtcatta 
caagataatatttttgacgctgctgaattagaagctattaaaacagttgtattagtaact 
aaatcagaatatcaagatattacaaatagatattcttcaatgtctgcaaatacagattta 
aaatcggaaagtaaattagatttaacaaaatcttataaaactttagatactagctttaat 
gactttgttaaatatattgacgaaatgacaatggatagaattgcagatgagactgagaaa 
gttaattacaaaaagaaatatgatactttacaaaagaacttatcagattatatgaaaaaa 
tatgataactgtattttggaaatatctaaaaagtattctaatgacgcagcagataaagtg 
ttaggtgacttcacagctattgctactgaattacaaaatgatttccaagatgttaaagac 
aattgggctgaattcaagcaaactactcttgagtcatttaaagatggtatagtaactgag 
gcagaaaaagctcgactaagagtacaattagatatgcttgatcgtgaaagcatggatatt 
gaagaacgatataaaagcttacttgctaaccaatatactaatactgatattaaaaatcgc 
ttaactgcttcacgttctccttacttatcagttcatgctagtttaagaaaagtaattgaa 
caaataattgctgacggaaaagttgatgaaagtgaaaaaacattagctaataattcactt 
aatacatacaacacaac a t taac tgc t ta 1 1 c taaaacaa 1 1 c aagaagc t c t aaa taca 
ttatcacaaatcatctcttctgatgtagcaagtaaaaaagttgaagaattcaatggtgta 
a taac tacaa 1 1 tc t tc agacg t tga tac aa tcaagaaacaaagagatggt gcagtaa tc 
acttattattatagcggtgtacctacattatctaacgatccagctaaaagttggacgact 
aatgatttaaaagacttacatattaaagatatgtatttagacactaaatctggttatgca 
tatactttcactaaatctggtactagttattcttggaaaccacttactgaccaagttatt 
gttagctcattgaaacaagcaaaaaatgcacaagacacagcggacaataaacgtagagtt 
tttgtaactcaacctattcctccttatgatcaaggagatatgtggactcaaggttcacaa 
ggagatatttatgtctgtggaacttcgagagc tac tggc teat teg taagtagcgactgg 
gttaaagcgagcaaatacactgacgatacagtagctaaacaggcagcaaaagatttagaa 
gattataaagtcaaaatgactaaagacttcaaagatttaaatgacggtgtatctactttt 
aaaactgaagtggttaaagatttcaaagatggaattgtaactgaagctgagaaaactaga 
ttacgtgttcaattagatatcttagatagagaaagtcaagatatcgaagaaagatataat 
agtatctttaacagtcaatatgcagatactcaagttaaaacttctatttctaacgcacgc 
tctacttataataactctcttactaagttaagaaacactattcaaaccgtgattgaagat 
ggaaaag taacgee t ac tgagaaaac tac tgc t aa t caaac 1 1 taaccgea t a taa t aa t 
gctttaacgagttattcagctgctatccaagaagcattaaatagcatgtcaaaagtaatt 
gctcaaaaagaagctactagtcaagtaaatcaattcaatgaagttatcaaaaatataaat 
acaaatattactgatattcaaaaacaagttgatggtgcaattgaaactttctattacagt 
ggagtaccaacacttactaatatccccgcttcgtattggacaactgctagtaaacgtgaa 
gctcatttaggtgatttatatttagacactgctactggtgttgcttatcgtttcttaaaa 
aaaggaacaacttcccctacttactattggtctccaatttctgatcaaattattacagac 
gcattgaatagagcaaaaacagctcaagacaccgccgatggaaaaagaagagtttttgta 
aatacacctgttccaccatacgacactggtgacatgtggacgcaaggagctagtggtgac 
atcttagtttgtaaaacacctaaagctaaaggtggtatttactcaataagcgactgggta 
aaagctagtaagtatacagatgatacagtagcaaacagtgctgttcaacaattaaatgaa 
tacaaacgcactaataatcttgatatcgcagacctaaagagaaaaactagtgacttcgaa 
aaaacagttgtaaatgcatttgacgatagagtcattagtatttccgagtcttcatctatt 
aaaggacaacttgctctacttaatcacgaaaaagatagattaactagacaatacgaaaat 
ataatcagaaattctaatcttgttggagcagaaaaaactaaattatctactgcatattca 
aatataaatactaagcttagtgatttaagtacaactattaatagtgcaattgttgataat 
aaaattgttgacgctgaaagtaaatctgtaacttcaaaatttgaattgtataaagcttca 
gttaatgaatatcaaatcgcttttgataatgctctaaactcaattattagagaaatcgct 
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tcttcccaagctaaagatagattagatgaatggaaacgtacagaatttagtacagactca 
gacggtattattgaaagagtagctggtgctaagtttgactcaaaatggactgatacttgg 
agaaatacagttaacccagctattcaacaagtgagtaatataacatatggaagtgaaaac 
ctattacttaatagcgaaagtcgaagtgacggtgctaataccacgactcactcttttata 
agatactacctgacacgccctttagaaacagggaaaacttatactttaaaagctagtgtt 
ttaacaactgatgaaagacaaagtggacaaattagtgtttatccatactcccctaacgga 
gcaagagagacagtaaatattaaagacggtaaaattacttatacatttactgcacaaact 
gaaagtacacaatttcttatttataaagacgtggctggtcaatctgatgtagacttaaat 
gtaacaatcgagaaggctattttagtcgaaggaaataaagttacagggtggtctccagca 
ccagaggagacttcttctgctttacgagattataatactcgtatctcctcagcagaaaca 
ttcattgagaaaaacaaagaaaagatttctcaaattgctactaaatctgatgttgacgct 
tcact tag taaagtagc tact tatgaaactcaatataatgtttctagcggaactaac tat 
caaattcctcttcaagaatacaatggttcattctttaccgacaactacacttatgaagtt 
gtagctaaaaataactctttaagttctaacaacgtagcaactgctatattcgtaagtaaa 
ggttcaaacaatggttatgaattggttgaattagacaacatgtctaaaactggtgctaac 
cctagatttgttttagacagtaaaggtagaccttctatctctactttctcccctcaatct 
actactcaagatatttcagttatttacactaaatatttaggtagtgcttcagcaatcaat 
acaactaaatcattgattgagcaaactgctagttctattgaattacaagttaagaaactt 
actgctgagactgaatacaacaacatattattaaattcagacttctcttctggctgggaa 
ggttggataaatgttgatcctcagtatagtattgttgataaaaatacttttggtatcact 
cttcctgacgcaatcactaataaaaataagaaatataatacagttaaaatgacatacaat 
aaaaatacaaattacccttctgtattttctaattttatttctgttggaaaaggtcaagag 
gtagctattggtgaacatttaacactaacttgttatgcctatatcccttcttcatctaaa 
ggtaaattaactggtaacatatatattgaattcgctggttactatgaaaaagaccaaaaa 
tcaaacccaatgattgctagacatgaaatattacctaaagattttgaatataataaatgg 
ttcagaatgacagctagtactgctattccttctactaactctgagggtaaaaaaatcaat 
tatattagagcttgtttacgttatgacggtaaaaatcaaagcgtaaataatagtgctata 
ttctattatgcgttacctcaattagagcgtggatcaaaaccaaccgagtggtcgttatca 
agacttgacgtatttagcactgaacaattggcagctaagattgccttaaacccagagagt 
gtggatattatcgcaagaaatattgatttcaatactgactcaatgaagatttataattct 
aacggtacattaaacatttctggagatactttaacaattagtaacaacaatagttctaat 
gaagtaattataaatccaaaaggttttacacttaaaaaagatggtgtagttaagtttaaa 
aatggactagacacaagcgattatagtgtccaagcttatgaaccacagtttagttcatgg 
aataatattaaagctactgatcccgctgctaagagtaagtataattacattcgacatatt 
gagccggggatgaatggttattacactataaatactggtgtttacaattttgcagtacaa 
cacaaacaactattagaggtaaataatacaaaaaatgcgagagttaacaggtatacatat 
ctttacaacaaaaggtatttaaaaatacaaatgtctgcttcttctcgaggtaaaagtaag 
ctttatataatattcaagacaaaaactggagatactacactccatcaagaaatagttagt 
tctagttcaatggtatacccagatataacaattgacttacaggctaaattaggttatccg 
cctaacaatttgccagacttttttgaattacaagctggtattgcctatggagaaaataat 
tctattgatggtttctttagaattagacgtatggcaatgacagatacaccaaatgcggag 

gtt 
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246. 


a tg ta taacg tgacacagca tgcgac 1 1 a taaaacaaaaaataaacgagaaac tgc tgt a 
ttaatcggtgtacatgctcaaacggatcgtcaatttaattttgaatctactatggaagag 
ctcgatgctttatcacaaacttgccaacttaatgttaaaggacaaatcactcaaaataga 
gagcaatttgaccataaatattatgttggaaaaggaaaaatcgatgaaataaaatctttc 
atagaattccatgatatagatgttgtcgtaaccaacgatgaattaacgacggcacagtct 
aaaacgttaaatgataatttgggcattaaaatcatcgatagaacccaattaattttagag 
atattcgcgttgcgagcgagaagtagagagggaaagctacaagtagaacttgcacaactc 
gattatttgttaccaagactacatggtcatggtaaaagcctgtctcgtcttggtggtggc 
ataggaacaagaggcccaggtgaaacaaaattagaaatggatcgtcgccatattagaaca 
cgtatgaatgagattaaacatcaattaaaaacggtcgtggatcatcgggaaagatataga 
aataaacgtgaacaaaatcaagtttttcaaatcgctttagttggttatacaaatgcagga 
aaatcgtcatggtttaatgttttagctaatgaggagacctatgaaaaaaatattttgttt 
gcaacattagatcccaaaacacgacaaatacaagtgaatgaaggatttaatttaattatt 
tctgatacggtaggatttattcagaaattaccaacgacattggtggctgcgtttaaatct 
acac tagaagaagctaaaggtgcagacgtacttatgcatg teg tcgatgcaag teat teg 
gaataccgtactcaaattgacactgtaaatcaaattattaatgatttagatatggaccat 
attccacaagtagttatttttaataaaaaagacttatgtaacgaacagatggatgtacct 
gtatctaaatctgcgcatgtttttgtatctagtcgtgatgaaaatgataaacaaaaggtg 
aaaaatttagtaattcaagaaataaaaaatagtctcagcccatacgaagaaattgtagat 
agtgctgatgcagatagattatattttcttaaacaacacacgGttgttactgaattaata 
tttgacgaaacacaagcatcttatcgtatcaaaggatttaaaaaatta 


247. 


atgatgatcatcgtcatgttaatcttgagttatctgattggtgcattcccaagcgggtta 
attattggtaaattattttttaaaaaagatataagacaatacggtagtggaaatactgga 
gcaactaacagttttcgtgttcttggaagaccagctggatttatagttacgtttttagat 
attttcaagggatttattacagtcttttttccactatggttcccagttcatgcggatggt 
gttataagcaccttctttacaaatggtttaatagtaggattgtttgcaatactcggtcac 
gtgtatccaatatatctgaaatttaatggcggaaaagcagtagctaccagtgcaggagtt 
gtattaggtgtcaatcctattttacttcttatcttggcaattatcttttttagtgtatta 
aaaatctttaaatatgtttctttatcaagtatcattgcagcaattagttgtgtgattggt 
tcaatcatcattcatgattatattttacttgctgttagcggaattgtttcaatcatatta 
ataattcgacacaaatctaatatagttagaatttttaaaggagaagaacctaaaattaaa 
tggatg 


i 


248. 


a tga tgaa tea tag t gaagc 1 1 1 aac t g aac aag ta 1 1 1 tea 1 1 tgc t tcagagc 1 1 1 at 
gc 1 1 a tgg tg t aagagaag tag t aa 1 1 ag tccagg 1 1 cacg 1 1 c aacaccat t agcact t 
gttttcgaagcacatccaaatattaaaacatggattcaccctgatgagcgaagtgctgca 
ttttttgctttaggtcttattaaaggtagcgaaaaacctgtagcaattctttgtacatct 
ggaacagccgc tgcgaac tacacacccgc tatagctgaaagtcaaattagtcgtttgcct 
ctcgttgttttaacgagcgacagaccgcatgaactgcgcagtgtgggtgcacctcaagca 
atcaatcaggtaaatatgtttagtaattatgtgaactttcaatttgatttgccgattgct 
gatggaagtgaacatacaattgatacaattaattatcaaatgcaaattgcaagtcaatat 
ttatatggaccacaccgaggaccgattcattttaatttaccatttagagaaccactaaca 
ccagatttagatcgtgtcgatttattaacatctgtaactaaaacgttacctcattatcag 
aaa tcga 1 1 1 egg t aga tga t a t aaaag aca tat tac aagaaaaaaatgg t c tc a t c at t 
gtcggagatatgcaacaccaagctgt tga tcaaa tat taaegtattcaactatatatgat 
ctgccaatcttagcagatccccttagtcagcttcgtaaagagaaacatcctaatgttata 
accacttatgatttattgtatcgagcaggattaaatttagaagtagactatgtcatacgt 
gtaggtaagccagttatttctaaaaaattaaatcaatggttgaagaaaaccgatgcgtat 
caaattattgtgcagaataatgatcaaattgatgtatttccgacaccacctcatatatct 
ta tgaga 1 1 1 cage aaa tga t tttttccgttcattaa tggaagaac cac t tgt tgaacga 
aaaaaatggttacagcaatggcaatcacttgaacaacaagcacgcattgaaataagtgat 
tacttaaagcatgcgacagatgaagcggcatatgtagggagtttaattcaaaaacttaca 
aaagaagatacattatttgttggaaatagtatgccaattagagatgtcgataatttactg 
tttgatagtgaggcatctgtatacgctaatcggggtgccaatggaatagacggagtagtt 
tcaactgcgctaggtatggcggcacataagaatgtgacattgcttattggtgatttatct 
1 1 1 1 a t ca t gac at ga aegg 1 1 ta 1 1 aa tggee aaa t ta aa tgaac 1 1 ca ta t taac a 1 1 
gtattagttaataacaacggaggaggtatcttttcatatttacctcaaaaacgatcggct 
acaaaatattttgagcgattatttggaacaccaacaggcttaaactttgaatatactgca 
ctgttatatgattttacatttaagcgctttgataatttgactgactttaaatatgctgaa 
ttatctaaaatgggttctcacatgtatgaagttataaccaatagagacgaaaatttgcat 
caacaccaaaatttatatcagaaattgagtgagattgttaatgttacatta 
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249 atggcgaaaaaattcaattacaaattaccgtctatggttgctttaacgttatttggcaca 
gcttttactgcacatcaagcaaatgctgctgaacaaccacagaatcagtctaatcataaa 
aatgtattagatgatcaaactgccctcaaacaagcagaaaaagctaaaagcgaagttaca 
caatcaactacaaatgtatctggtacacaaacatatcaagaccctacccaagttcaacct 
aaacaagacacacaaagtactacatatgatgcatcattagatgaaatgagtacttataat 
gaaatttcatcaaatcaaaagcaacaatctttatcaacagatgatgcgaatcaaaatcaa 
acgaattctgttacaaaaaatcaacaagaagaaacaaatgatttgacacaagaagataaa 
acatccactgatacaaatcaattacaggagacacaatctgtagcaaaagaaaatgagaaa 
gatttaggagctaacgcaaataatgaacaacaagacaagaagatgactgcaagtcaacct 
tccgaaaatcaagcaattgaaactcaaactgcttctaatgataatgaaagccaacaaaaa 
agtcagcaagtaacttctgaacaaaatgaaactgctacacctaaagtatcaaatacaaac 
gcatctggttataattttgattacgatgatgaagacgatgatagctcaacagaccattta 
gagcctatctcattaaacaatgtgaatgctacatctaaacaaactacttcatataaatat 
aaagaaccagctcaacgtgtaacaactaatactgtaaaaaaagaaacggcatctaatcaa 
gcgactatagatacaaagcaattcaccccatttagtgcaactgctcaaccgagaacagtt 
tattctgtatctagtcaaaaaacatcatcattaccgaaatatacaccaaaggttaattct 
tcaataaataactatattcgtaaaaagaatatgaaagcaccaagaattgaagaagattat 
acgtcatatttccctaaatatggctatagaaacggtgtgggacgtcctgaaggtatcgtt 
gttcatgatactgcaaatgataactcaacaatcgatggcgagattgctttcatgaaacgt 
aattacacaaatgcattcgtacacgcatttgttgatggcaatagaattatagaaacagct 
ccgacagattacttatcttggggtgcaggtccatatggaaatcaacgttttatcaatgtt 
gaaatcgtccatacacatgattatgattcatttgcacgttcaatgaacaactacgctgat 
tatgctgcaacgcaattgcaatattataatttaaaacctgatagcgctgaaaacgatgga 
agaggaacagtttggacacatgctgctatctctaacttcttaggaggtactgatcacgct 
gaccctcaccaatatttaagaagtcacaattatagctatgcagaattatatgacttaatt 
tatgaaaaatatttaattaaaacgaagcaagtagcaccttggggcacaacatctacaaaa 
ccgtcacaaccttctaaaccatcaggaggaactaataataagttaactgtgtctgctaat 
cgtggtgttgctcaaattaaaccaacaaataatggcttatatacaactgtttatgacagt 
aaaggtcataagactgatcaagtacaaaaaactctatccgttactaaaactgcaacatta 
ggaaataacaaattctatttagttgaagactacaatagcggtaaaaaatacggttgggtt 
aaacaaggtgatgttgtttataacactgctaaggcaccagtaaaagtgaatcaaacatat 
aatgttaaagcagggtcaacactttacacagttccttggggtacaccaaaacaagttgct 
agcaaagtatctggtactggaaatcaaacatttaaagcaactaaacagcaacaaattgat 
aaagcaacgtatctttatggtacagtgaatggtaaatctggttggattagtaaatattac 
ttaactacagcatctaaacctagcaatccaactaaaccttcaacaaacaaccaattaaca 
gtgactaacaatagtggtgttgctcaaatcaatgcaaaaaatagtggcttatatactaca 
g 1 1 ta t gacac t aaaggaaagac aacaaa t caaat ccaacgt aca t tgtcag tgacgaaa 
gctgccacacttggtgataaaaaattctatcttgttggtgattataatactggtacaaat 
tatggttgggtaaaacaagatgaggtcatttacaacacagctaaatcacctgtaaaaatc 
aatcaaacatacaacgtcaaacctggtgttaaattacacacagtaccttggggcacatat 
aatcaagtggctggaacagtttcaggtaaaggcgatcaaacttttaaagcaactaaacaa 
caacaaattgataaagcaacatatctttatggtacagtgaacggtaaatctggttggatt 
agtaaatactatttaactgcaccatcaaaagttcaagctttgcctactcaatcaacacca 
gc acc taaacaag taaaacca tc tacacaaac t g taaa tcaaat tgc tcaag tgaaagc t 
aataattctggaataagagcatctgtatatgataaaacagccaaaagtggtacgaaatac 
gctaaccgtacattccttatcaataaacaacgtactcaaggtaataacacgtatgtacta 
cttcaagatggaacaagtaatactccattaggatgggtaaacattaatgatgtgacaact 
caaaatatcggaaaacaaactcagtctataggtaaatattcagtaaaacctacaaataat 
ggtctatattctattgcttggggtactaaaaaccaacaattactagcacctaatacgcta 
gctaatcaagcatttaatgcttccaaagctgtttacgttggtaaagatttatatctatac 
ggtacagtcaataacagaacaggatggattgctgctaaggatttaatccaaaacagtact 
gacgctcaatcaacaccatataactatacttttgttatcaataatagtaaaagttatttc 
tatatggatccaacaaaagcaaaccgatattctttaaaaccatattatgaacaaactttc 
acagtcattaagcaaaaaaatattaatggcgttaaatggtactatggtcaacttttagac 
ggtaaatatgtttggataaaatcaactgacttagttaaggaaaaaattaaatatgcatat 
ac tggaa tgac 1 1 1 aaa t aacgcga taaat atccaa t c t eg tc t taaa tat aaaccacaa 
gtacaaaatgagcctttgaaatggtcaaatgctaattatagtcaaattaaaaatgctatg 
gatacaaagcgtttagctaatgattcatccttaaaatatcaattcttacgtttagatcaa 
ccacaatacttgtcagcacaagctctcaataaattattaaaaggcaaaggtgtacttgaa 
aaccaaggcgctgcatttagccaagctgcacgtaagtatggtctaaatgaaatttatctt 
atctcacatgctttagtagaaacaggtaatggaacttcacaacttgctaaaggtggagat 
gtttcaaaaggtaaattcacaactaaaacaggtcacaaataccataatgtctttggaatt 
ggtgcatttgacaataatgcacttgtagatggtatcaaatacgctaaaaatgctggatgg , 
acttctgtctctaaagcaattattggtggcgctaaattcattggaaattcatacgtgaaa 
gcaggacaaaatacgctatataaaatgcgttggaatcctgcaaaccctggtacgcatcaa 
tatgcaactgatattaattgggcaaatgtcaacgcacaagtattaaaacaattttatgat 
aaaa t tgg tgaag t egg t aag tac t tcgaaa 1 1 cc aac a t ac aaa 



gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgtt 
aaatggtttattaaagccggcgatacaattgaagaagatgatgtattagcagaagttcaa 
aatgataaatctgtagtagaaattcctbctccagtaagtggtactgttgaagaagtgtta 
gtagatgaaggaacagtggcagtagtaggagatgtcatcgttaaaattgatgcacctgat 
gcagaagaaatgcaatttaaaggtcatggcgatgatgaggattctaagaaagaagaaaaa 
ga acaagaa tcac c ag tgc a agaagaagc 1 1 ca tc aac t c aa tc acaagaaaagacagaa 
gtagatgaaagtaaaactgttaaagcgatgccgtcagtgcgtaagtatgcacgtgaaaat 
ggtgtcaatattaaagctgtaaatggttctggtaaaaatggacgaatcacaaaagaagac 
atcgatgcatacttaaatggtggtagttccgaagaaggttcaaacactagcgcagcatct 
gaatcaacttctagtgatgtcgttaatgcttctgcaacacaagcattaccagaaggcgac 
ttccctgaaactacagaaaaaatacctgcaatgcgcaaagcaattgctaaagcaatggtt 
aattctaaacacactgcacctcatgttacattaatggatgaaattgatgtgcaagaatta 
tgggatcaccgtaagaaatttaaagaaattgctgctgaacaaggtacaaaacttactttc 
ttaccatatgttgttaaagcattagtttctgcacttaaaaaatatccagcacttaatact 
tctttcaatgaagaagctggagaggttgtacacaaacat tac tggaa tat tgg tattget 
gcagatacggataaaggattattagtaccagtagttaaacatgccgatcgtaaatcaata 
ttcgaaatttctgatgaaattaatgaactagctgtaaaagcacgtgatggtaaattaact 
tcagaagaaatgaaaggtgcaacatgcacaattagtaatatcggttccgctggtggacaa 
tggttcactccagttatcaatcacccagaagtagctatcttaggaattggccgtatcgct 
caaaaacctatcgttaaagatggagaaattgtagctgcaccagtgttagctttatcatta 
agctttgaccatagacaaatcgatggtgctactggacaaaatgctatgaatcacattaaa 
cgcttattaaataatccagaattattafctaatggagggg 
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251. atgaatgaaacagacgaaatttcacaaatctataacaagcatcgattaccaagtttaagt 
ggtctagcaaaagtgtctccacttgttcatagggccagcataggaggcgttttaaatgtg 
gcagaattaaacagaattaaacgcctagttcaagtgcaaaatcaatttaaaacattttac 
aatcaaatgctagaagaagatgaagaggttaagtatcctatactgcatgataaaatgaat 
catctaccgatacttacagatttatttaaagaaattaatgaaacatgtgatgcacacgat 
ttatttgaccatgcaagttatactttacaaagtattagaagtaaaatttcaagaacaaac 
caacgaattcgtcaaaatttagatagaatagtgaaaaatcaagggaatcaaaaaaaacta 
tctgatgcaattgtaacagtaagaaatgatcgcaatgttattccggtgaaagctgaatat 
agacaagatttcaatggtattgttcatgatcaatcggcatcaggacaaacactatatatt 
gaaccgaattctgttgtagagatgaataatcaaatcagtcgtttgcgtaatgatgaagca 
gttgaacgtgaacgtatattgactgaattgacgggatttgtttcggcggaagctgacgca 
ttactcattgctgaatcggttatgggtcaaattgattttttaattgctaaagctcgttat 
gcgcgcactataaaagggacaaaacctacatttaaagaggatcgaactatatatttacct 
•aatgcatttcaccctttattagacaaagatactgttgtagcaaatacaattgaatttatt 
gacgatgtagaaacagtcataattactggaccaaacacgggtggtaagacggttacttta 
aaaacactaggattgataattgtcatggcacaatcaggattgttaattcctacactggat 
ggaagtcaattaagtatctttgaaaatgtatattgtgatattggagatgaacaatctata 
gaacaatcattatcaacattttcatctcacatgaaaaatatagtagaaatattacaagat 
gcagatcaaaatagtctcattttatttgatgaactaggcgcaggtacagatccaagtgaa 
ggtgcggcactcgcaatgagtatcttagattatgtacgccgtttagggtctttagttatg 
gcaacaacacattaccctgaattaaaagcttatagttataatcgtgaaggtgtcatgaat 
gcaagcgttgaatttgacgttgaaacactgagcccgacttataaattattaatgggtgtt 
ccagggagatc taatgcc 1 1 tgata tatcgaaaaaac t tgg tc taag tc tcaaca tcatt 
aataaagctaagacaatgatagggacagacgagcaagagatcaatgccatgattgaatca 
ttagaacaaaattcaaaacgtgttgatcaacaacgtatagaattagatcgacttgtgagg 
gaagcac agcaaacccacga tgc 1 1 tg t c t aaac aa taccaacag ta tc aaaa t tat gag 
acatcattgatggatgaagctaaagaaaaagctaatcagcgtgtgaaatctgcgactaaa 
gaagcggacgaaattcttaaagaacttagaaatctaagagatcataagggcgctgaggta 
aaagaacatgaattaattgataaaaagaaacaacttgatgatcaatatgaggtaaaatca 
attaagcaacatgttcaaaagaaaaagtatgatacgattcatactggagatgaagtgaaa 
gttctatcttacggtcaaaaaggtgaagtgcttgaacttgtaggtgacgaagaagcagtt 
gtacaaatgggaatcattaaaatgaaattacctattgaagatttagaaaaaacgaaaaag 
aaaaaagaaaaac c t acaaaaa t gg t aac aag acaaaa t agacaaac tat taaaacagaa 
ctagatttaagaggatatcgttacgaagaagctttaaatgaattagatcaatatcttgat 
caggcggttttaagcaattacgaacaagtttatattattcatggtaaaggtacgggggca 
cttcaaaaaggtgttcaacaacatttgaaaaaacataaaagcgttagacaatttagggga 
ggtatgcctagtgaaggtggatttggtgtcactgtggcagaactcaag 



252 . | atgagtttttttaaacgtctgaaagataaattttctagtaaaaatgaagatgatattcaa 
aaagacctggatgaatctgtagattcaaatgttaacagtgattcagattcaatggatccg 
aatgattctgatgaacaagttaaacccaaaaagaaacctaaaaaattaagtgaagctgat 
tttgacgaagatggcttgatatcgattgaagattttgaagaaatagaagctcaaaaaatt 
ggagcaaaattcaaggccggtttggaaaaatcacgtcaaaacttccaagaacagttaaat 
aatttaattgctcgatatagaaaagttgacgaagatttcttcgaagctctggaagaaatg 
cttattactgcggacgttggttttaatactgttatgaaattaactgatgagctacgtaca 
gaagcacaaagacgtaatatacaagaaacagaagacttaagagaggttatagttgagaag 
attgtagaaatctatcatcaagaggacgatcattctgaagcaatgaatattgaagatgga 
cgtttaaatgtcatactgatggttggtgtgaatggtgtcggcaaaacaacaacaattggt 
aaattagcttatcgttatcaacaagaaggtaaaaaagtaatgttagctgctggtgatact 
tttagagctggagcaattcaacaattaaacgtctggggagaacgtgttggcgttgaagtt 
gtgagtcaaaacgaaggttctgaccctgcagcagtagtatatgatgcgattaatgcagca 
aaaaataaagacgtagatattttaatttgtgacactgcaggacgcttgcaaaataaatct 
aatttaatgcaagagttagataaaatgaaacgtgtgattaatcgagcaatacctgatgcc 
ccccatgaagctttattatgcttagatgcaacaactggtcaaaatgcactttcacaagca 
cgttcatttaaggaagttacaaatgtctcaggtatagttttaactaaattagacggtact 
gctaaagggggtattgtattagcaattcgaaatgagttacacattccagttaaatatgtt 
ggtttaggtgaaaaaatggatgacttacaaccgtttagtcctgaaagctatgtatatgga 
ttatttgctgatatgatagaacaaaatgaagatattcctgaagaaatctctagaaattca 
tccgttgaatctgaagaaggtaac 



253 . atgaaaagaaattggtggaaagaagcagttgcatatcaagtatatccacgaagttttaat 
gatagtaatggagatggaataggtgatctacctggattaattgaaaaattagattatcta 
gaaaatttaggaatagatgtcatttggttaagcccaatgtatccatcaccaaacgatgat 
aatggatatgatattagtgactacaaaggcattatgagtgaatttggtacaatgaacgat 
tttgatcaattgttatcaagcatacatcaaagagggatgaaattaatattagacttagtg 
gttaatcacacatcagatgaacacccttggtttattgaatcaaaatctagtaaaacaaat 
gcaaaaagagattggtatatttgggcagatcctaaaccggatggatctgaacctaataac 
tgggaaagta t c 1 1 1 aa tgg t tcaac t tgggag 1 1 tgacgaat cgac t aagc aa tac t a t 
ttccatttatttagcaaaaagcagccagatttaaattgggaaaatccagatgtaagacaa 
gctgtgtttgaaatgatgaattggtggtttgaaaaaggtattgacggatttagagttgat 
gccattactcatattaaaaagaattttgaagcaggagatttacctgtacctgatggcaaa 
aaatttgctccagcatttgatgtagatatgaatcagccaggaatacaagaatggctccaa 
gaaatgaaagataaatcgttaagtcggtatgacattatgactgtaggcgaggctaatggt 
gttactcctaatgatgctgaagaatgggtaggagaagaaaatgggaaatttaatatgata 
ttccagtttgaacatcttggtttatggagtactggcgatacgaaattcgatgttaaatcc 
tataaacaagtcttaaatcgttggcaaaagcaactagaaaatgtaggttggaatgcttta 
tttatcgaaaaccatgatcaaccacgtcgtgtttcaacctggggtgatgataaaaattat 
tggtatgaatcagcaactagtcacgctactgcctactttttacaacagggcacacctttt 
atttaccaaggtcaagaaataggtatgactaattatccatttgaaagcattgaaagtttc 
aacgatgtcgcagtgaaaactgaatatcaaatagtcaaaaaagaaggtggagatgtcaat 
caattactagataaatataaaatggaaaaccgagacaatgcaaggactccaatgcaatgg 
aataattctatcaatgctggattcactactggtaagccatggtttcatgtaaaccctaac 
tatacagaaattaatgttaaacaacaactaaatgataagttttcgatactttcttattat 
aaagcgttaattcaactaaaaaaatctgatttgatttacacctacggtaagtttaatatg 
gtcgatgctgaaaataagcaggtttttgcatatacacgcacatttaaaaacaatactgta 
ttaattgtagccaatctcacaaatgaagtatcagaactaaacctaccttttgaattagat 
atttcatctgtagatataaaattgcataattatcacttaaatgatataaatttagaccat 
attaaaccttatgaatcattcgtcgttgaaata 
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254. 


ttgagtcatagaaagctatttccttctatattccatttatatcaacaagacaatttagat 
gaacatattgctattattggtataggacgtcgcgattataataacgaacaatttcgcgac 
caagttaaagcgtcaattcaaacttatgttaaagatacagatagaattgatgagtttatg 
acgcatgttttttatcataaaactgacgtgagtgataaagaaagttatcagtcattactt 
caatttagtgagcgactagattcagaatttgctttaggtgggaatcgtctgttttactta 
gcgatggcaccacaattttttggagtgatctcagattaccttaaatcttctggtcttact 
caaactacaggatttaaacgcttagttatagagaaaccatttggcagtgatcttaaatct 

gctgaatcattaaataatcaaataagacgttcgtttaaagaagaagaaatttatcggata ! 

gatcactatcttggcaaagatatggtgcaaaatatagaagttttgcgattcgcaaacgcg 

atgtttgaacctttatggaataataaatacatttcaaatattcaagttacatcatcagaa 

gtattaggtgtcgaagatcgtggtggctactatgaatctagtggtgcacttaaagacatg 

gtacaaaatcacatgctacagatggttgctttacttgcaatggaagcaccgataagtttg 

aatagtgaagatatacgtgcagaaaaagtcaaagtacttaaatctcttagacaattaaaa 

ccagaagaagttaaaaagaatttcgtgcgtggtcaatatgatcaaggcaatatagatggt 

aaacaggttaagtcatatcgagaagaagatcgcgtagcaaaggattcggttacaccgaca 

tttgtatcgggtaaattaacaattgataactttagatgggctggagttcctttctacatt 

agaacgggtaaacgtatgaaatcaaaaacgatacaagtcgtagtagaatttaaagaagta 

cctatgaatttatattatgaaactgacaatttactagattctaatttgctagtcattaat 

attcaaccaaatgaaggaatttcattgcatttaaatgctaaaaagaacattcaaggaatt 

gatactgagccagtgcaattatcatacgcaatgagtgctcaagataaaatgaatacagtt 

gatgcatatgaaaacttattgtttgattgtcttaaaggtgatgcgactaattttacacat 

tgggaagaattaaaatctacttggaaatttgtagatgcaatccaagatcaatggacaatg 

gttgaaccatgtttccctaactatgaagcgggtacgaatggacctcttgaaagtgatctt 

ttattaagtcgtgatggaaatcattggtgggatgatatccac 


255. 


atgattaaaaaaaacaaagaagaactgaatgacatggagtatctagtcactcaagaaaat 
gg tac tgaacc tccg 1 1 tcaaaacgag t a ttggaat cac 1 1 tgaaaaaggaa 1 1 1 acg 1 1 
gataaattgtccggcaaaccattatttacttcagaggataaatttgaatctaattgcggt 
tggccaagtttctccaaagcattaaatgatgatgaaatcgtagaacttgttgataaatca 
tttggtatgattagaactgaagttcgatcagaaaaagcaaatagtcacttggggcatgtt 
tttaatgacggacctaaagaaaaaggtggtttaagatactgtattaactctgctgcgatt 
cagtttataccttatgataaactagaagagttaggatatggagatttaattaaacatttt 
aaaaaat - 


256. 


ttgaaaaagttagcctttgcaattacagccgcttcaggcgcagcagcagttctatcacat 
catgatgctgaagcttctacacaacataaggttcaatctggagaatccttatggactatt 
gcacaacaatacaatacttcagtagaaagcattaagcagaataataatcttagcaacaat 
atggta t t cccaggacaagt tat taa tgt agg tggaagtgct tcacaaaat ac t agtt ca 
aacacttcttcaagttcagcatcttcacatactgtagtagcaggtgaatcattaaacatc 
atagctaataaatatggtgtttcagttgatgcattaatgcaagcaaatcatctaaatggt 
tatttaattatgcctaaccaaatattaactatccctaatggtggttctggttcaggatca 
gg t gg tac agcaact caaac tagcgg taa 1 1 a t ac 1 1 cacc 1 1 cat tcaac ca t c aaaac 
ttatacactgaaggtcaatgcacatggtatgtgttcgacaaacgttcacaagctggtaaa 
cctatcagtacttactggtctgatgcaaaatactgggcgtcaaatgcagcgaatgatggt 
tatcaagttgataatactccatctgttggtgcaattatgcaaagtacacctggaccatat 
ggtcatgtagcatacgttgaacgtattaatggtgatggtagtattttaatttcagaaatg 
aattatgcaaatggtccatacaatatgaactatcgtactatcccagcttcagaagtatct 
tcatatgcatttatccactaa 


257. 


a t ggcacg ta t tgc t acaaaat t gggc tatcc t gaaagc aa tag 1 1 tcgtgac t aa tac t 
gtaattgaatttgttttacataacgaagcatatcctcggttatataggattaaaactcga 
gafcacgaacttaataaaaatttctcaagctaatgaaatctcacgtcaaattacaaatggc 
acgatgacgcttgaagaagctaagtatcaattagaggaaatatatgttgctaaaagagat 
agcagtctacccttcaaaggaattgccgcagcaattatcgctacgagcttcctctatcta 
cagggaggtcgtctggttgatatcatcacagctgtattagctggaacgattggatactta 
gtagtagaaatattagatcgaaagctacacgcacaatttattccagaatttataggttct 
ttggtaataggtattatttctgtaattggacatgcatttgttcctagcggagatttagct 
acaattatcattgccgcggtcatgcctattgtacctggagtacttattacaaatgctatt 
c aaga 1 1 tat t cggaggaca ta tg 1 1 aa tg 1 1 1 acaacaaaa tc 1 1 1 agaagc 1 1 tagt t 
ac tgc c 1 1 tgg t a taggcgc tggt g taag t tcaa tat t aat 1 1 1 ag tc 


258. 


atgacagaatttgacttatccactagagagggtcgttggaaacatttcggttctgttgac 
cc tg tcaaaggtacgaaaccaactac taaaaatgaaatgaccgatt tacaaagcac tcac 
aaaaatttcttatttgaaatagaggaagtaggcattaaaaatttaacttatccagtttta 
attgatcagtatcaaacagctggtttatttagtttttcaacgagtttaaataaaaatgaa 
aaaggcattaatatgagtcgcatattagaaagcgttgaaaaacattatgataatggcatt 
gaacttgaatttaacacactacatcaattgttgcgtacgctacaagataagatgaatcaa 
aatgctgcaggtgttgatgtgtcaggtaaatggttctttgatcgttatagtcctgttaca 
catattaaagctgtaggtcatgcagatgttacttatggtttagctattgaaaatcatacc 
gttacacgtaaagaattaactattcaagccaaagtaacaacactatgtccttgctcaaaa 
gaaattagtgaatattctgcacataatcaacgtggtatcgttacagttaaagcatattta 
gataaaaataatgacgtcatcgatgattataaaaataaaattttagacgctatggaagcc 
aacgctagttctatcttatatccaatcttaaaacgtcctgatgaaaaacgagtaacagaa 
cgtgcttatgaaaacccacgatttgttgaagatttaattcgactaattgcagcagactta 
gttgaatttgattggattgaagggttcgatattgaatgtcgtaatgaagagtctatccac 
cagcatgatgctttcgcacgtctgaaatatcgcaaa 


259. 


gtgcaaaaaaaatatattactgccattattggaacaactgcccttagcgcattggcatca 
ac t ca tgcacaagc tgc aacaacgca tacag taaaaag t ggagaa tc tg ta tgg tcaa 1 1 
tctcacaaatatgggattagtattgctaaattaaaatcacttaatggattgacttccaat 
ttaatattccctaatcaagtattgaaagtatcaggctcatcttcaagagcaacgtcaaca 
aatagtggcacagtttatacagttaaagctggagattcattatcttctattgctgcaaaa 
tacggtacaacttatcaaaaaatcatgcaacttaatgggttaaataactatcttattttc 
cctggacaaaagttgaaagtttc tgg taaagcgacgagttccagtcgtgcaaaagc tagt 
gggtctagtggtcgtactgcaacatatactgttaagtatggagactcactatctgcaatt 
gctagtaaatatgggacaacgtatcaaaaaattatgcaattaaatggattaactaatttc 
tttatctatcctggacagaagttaaaagtgcctggaggtagttctagtagctcatcttct 
aataatactagatcaaacggtggctattattcaccaacttttaaccatcaaaacttgtat 
acttggggacaatgcacatggcacgtatttaatagacgtgctgaaataggaaaaggtatc 
agtacatactggtggaatgcaaataattgggacaatgcatcagctgctgatggatatact 
attgattatcgtcctacagtaggctcaattgcacaaactgacgctggttactatggtcac 
gtagcgtttgtagagcgcgtgaatagcgatggaagtattttagtttcagaaatgaactgg 
agtgcagctcctggaaatatgacatatagaacaattccagcttatcaagtgagaaattac 
aaatttattcatt 
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260. 


gtgaccaaaaaagcttttatttcttattctagaacaagtgatgaacatttaaatagagtt 
gtgagaataggagaaagtttgagagttgatcatggaattgatgttattttagatgtatgg 
gattgcactgagggagatgacttgaatttttttatggagtctatggttaatgacgagacg 
atagattttgttattatattaagcgattttcagtattttaatagagctaatgatagagaa 
ggaggagttggaaaagaaagcacaataattacttctcaaatttatgataagcaaaaagat 
agtaagtttatacctgtctttttagatattctggataatggaaaaccatcattaccaact 
ttttgtaatactagattcgctattgatatgacagacatcgaattagatatagagaaaata 
gaagagattgcaagaaaaatacacgataaacctttattcgaaaaaccaagacttggtaaa 
gtaccagattataaccaaaatcaaaatgagttaaagaaagcaataaaaaaattaacttta 
tctaaaagttataatgaaacgagaaattttgaagaagctttagacattatttataaaact 
1 1 agaaaa t a t agaaaa t agcg t agagg aa t a t aa taaaga tga 1 1 1 aa tgac 1 1 1 a aaa 
gaggtttttgatacttggaaagaatttattacgtatgcgctaaacaatgataacttttat 
tttagggaattaatcatagagcattataataggtgcttaaagcttacggaagaagaattt 
gaaaatccaatgactaggatttttaattatttttcatttcttatactagtaagtgaatct 
t ta tc t tcaggagcaaa t gaa 1 1 1 1 tga aaga 1 1 1 a t tgaa t gc t aaa tttcattt tag t 
agaagagaagcaaattattatatattaagtttatatccccaggtgttatccaagaaatat 
tcatataatactaatgtcaaaaaaatgttagccgaaatgtactttgaagggaaggagtta 
aaaaaggttcaagatgcagatgtaattttatatacagaaagtcttatgaaaaaagatatt 
catagtgtatatgaaacgtggcatggggttctgttgtatagtagatggcctatgcttgag 
caacaaactattaatattttaataaataaatttcgtagtaaaaaatatctagatcaattt 
gactttttatttggaagttcacaaagagaagtatttgaaaactatgataagattaaatcc 
acacaagaaatacctactatttttaattttattgataaagaagaaattggcagctat 


261. 


atgcactatctaaagaaagtaactatatacataagtttattaattttggtgagtggttgt 
ggagacagcaaagaaacggaaa t caaacaaaac 1 1 1 aa t aaaa tg 1 1 aaa t g tg ta tcca 
actaaaaatctagaagacttttatgataaagagggttatcgtgatgaagagtttgataag 
ga t gacaaaggaaca tggat t a t taga t c tgaaatgacaaaacagccaaaagg taagat t 
a tgac 1 1 caaaaggt a tgg tg 1 1 aca ta tgaa t agaaa tac t agaag tacaac tgg t ta t 
tacg 1 1 at taggaaaat t tc tgaagataa taaaag tgaaat tgatgatgaagaaaagaaa 
tatcctataaagatggtaaataacaagataattccaactcaaaaaattaatgacaataaa 
ttgaagaatgaaatagaaaactttaagttctttgtacaatacggaagctttaaaaattca 
gatgattataaagaaggggatattgaatacaatcctaatgcaccaaattattctgcacaa 
tatcatttaagtaatgatgactataatattaaacaattaagaaaaagatatgatattaaa 
acgaaaaaaactcctagattattaatgagaggcgctggagatccaaaaggatcttctgta 
gg t ta taaaaa t c t tgaa tttacatttg 1 1 aagaataa tgaggaaaa t a 1 1 ta 1 1 1 tacc 
gatagtattaattttaatccaagcaagggtaaatcattg 


262. 


gtgaaacattcgaaaaagttacttttatgcatcagttttttattaataacgttttttatt 
ggtggatgtggatttatgaataaagacgatggtaaagaaacggaaatcaaacaaaacttt 
aataaaatgttaaacgtgtatcccac taaaaa tctagaaaacttttatgataaagagggc 
tatcgagatgaagagtttgataaggatgacaaaggaacatggatagttcattctaaaatg 
g 1 1 a t tgaac caaaaggc aaaaac a t ggaa t c t agaggga tgg 1 1 c t c 1 1 1 a tcaa t cgc 
aa t ac t agaaca tcaaaaggc t a 1 1 1 ta t ag tcaa tgaaa t agaaaaggatagaaaagga 
agacc ca t taa t aat aaaaagaaa ta tec tg taaaaa t gaaaaataa taaaa t ta t tc ca 
acc aaaccaa ta tc t aa tga t aaa 1 1 aaaaaaagaaa t tgaaaac fc t taaa 1 1 1 1 1 tgt a 
caatatggcaattttaaagatattaaaaattataaagatggtgacatttcatacaatcct 
aatgtacctagttattctgcaaaatatcaattgagtaataatgaatataacgtacaacaa 
ttaagaaaaagatatgacatcccaactaaaaaagtacctaaactattgttgaaaggtgat 
ggggatttaaaaggttcatccgtaggttc taaaaa tctagaatt tac ttttatagaaaat 
aaagaagagaatatctattttacagattctgtactatttagccctagcgaggataatgaa 
tea 


263. 


atgcgttatctcaagaaagtaacgatatacataagtttattaattttggtaagtggttgt 
ggaaacggtaaagaaacggaaatcaaacaaaactttaataaaatgttagacatgtatccg 
actaaaaatctagaagacttttatgataaagaaggctatcgagatgaagagtttgataaa 
a agga t aaagggac a tgga t ag t tggatc ta c cat gacaat tgaac caaaaggcaagt ac 
atggaatctagaggtatgtttctatatattaatcgcaatactagaacaactaaaggttat 
t a 1 1 a tg tgaggaaaacaacaga t gacag ta aagg t agac t aaaaga tga tgaaaagaga 
tatcctgtaaaaatggaacacaataaaattattccaacgaagccaatacctaatgacaaa 
ctaaaaaaagaaatagaaaacttcaaattttttgtacaatatggagattttaaaaactta 
aaggattataaagatggtgacatttcatacaatcctaatgtacctagttattctgcaaaa 
t a tcaa t tgag t aa t aa tgac t a t aa t g t aaaacaa 1 1 acgaaaaagat atgat a 1 1 ccc 
accaaccaagcccctaaattattgttaaaaggagatggtgacttaaaaggctcatctata 
ggttccaaaagtttagaatttacttttatagaaaataaagaagagaatatctttttttca 
gatgg tg tacaa 1 1 tac tec t agegagga t agtgag t ca 


264. 


atgaaacattcaagcaaaataatagtatttgtaagtttcttaattttaacgatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaagctgaaatcaaacaaaacttt 
aataaaacgttaagtatgtatccaac taaaaa tctagaagacttttatgataaagagggc 
t a tcgtga t gaagag 1 1 tgacaaaga tgacaaagggacatgga t ta 1 1 aat tc taaaat g 
attgttgaaccgaaaggggaagagatggaagcaagagggatggttttacgtataaataga 
aatacgagaacagctaaaggtaactttattataaaacgaataacagaaaataataaagga 
atacctgatgttaaagacaaaaaatatccagtaaaaatggaacacaataaaattattcca 
acaaaacaaattaaagataaaaaattaaaaaaagaaattgagaacttcaaattttttgta 
caa tatggaaa 1 1 1 1 aaaaac 1 1 aaagga 1 1 a t aaagaeggagaga t at c t tacaa tec t 
aatgtgccaagttactcagcgcaatatcaattgaacaattatgataataatgttaaacaa 
ctaagaaaaagatatgatattcccacgaatcaagctcctaaattattattgaaaggtaca 
ggagatttaaaaggatcctctgtaggttataaacatcttgaatttacttttgtagaaaat 
aaaaaggaaaatatttattttactgacagtataaactttaacccgagtagggggaat 


265. 


atgcgttatctcaagaaagtaactatatacataagtttattaattttaacgatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaaacggaaatcaaacaaaacttt 
aataagatgttaaacgtgtatcctactaaaaatctagaagacttttatgataaagaaggt 
tttcgagatgaagaatt tga taaaggagataaaggaact tggat tat taggtctgaaatg 
acaaaacagccaaaagg taaaat t a tgacctcaagaggtatggttctctata tcaa teg t 
aacactagaacagccaaagggtattttttaatagatgagataaaagatgataatagtggt 
agaccgatagagaatgaaaagaaataccctgtaaaaatgaaccataataagatctttcca 
acaaagccaatatctgatgataaattaaaaaaagaaattgaaaacttcaaattttttgta 
caatatggagattttaaaaacttaaaggattataaagacggagagatatcttacaatcct 
aacgttcctagttactcagcgcaatatcaattgaacaataatgataataatgttaaacaa 
ttaagaaaaagatatgatattccaaccaatcaagcccctaaattattgttaaaaggggat 
ggcgacttaaaaggatcatctgtaggttctaaaaatttagaatttacttttgtagaaaat 
aaagaagagaatatattttttacagatgcagtacaattcactcctagcgaggatgatgaa 
tea 
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266. 


atgaagacctataagccgtaccgacatcaattaaggcgttcgctatttgcctcaacgatt 
ttcccagtatttatggtgatgattattggtttaataagcttttatgctatttatatatgg 
gtcgaacatcgcaccattcatcagcatacctatcaaactcaaaccgaattacaacgtatc 
gacaaaca 1 1 1 tea tacg 1 1 tg t tacgcagcaacaaaaacaa tggcg tea tg t tga 1 1 ta 
tcacatccaactgatatcacaaagatgaaacgccaactattaaaacaagtccatcaacaa 
cctgcgatattgtattacgatttaaaaggttcttcacaatctttcacaaacaattatgaa 
caattagacacaacaaagatgtatttaatatcaaaatatcgaattgattttaaagacgat 
acttatatccttaaaatatatatgtcaagcacaccactacttaaaaacattaagaaaaat 
agtggacaatctgcactcattgttgattcatatgatactgttttatatacaaatgacgac 
cgattctctatcggtcaaaaatatcaaccaccacagtttgggtttatgaacgagtcttta 
aaactcaattctcatcatgcgcatcttattatatataaagatattcatgaaaccattgaa 
gatggaattgcattactagttgtcatgggtgttgttcttattctgcttgttatttttgga 

»-afa Haarfr , rTr > trr a h Arrant" rrrr caaacrffT ffaa t"f*t" era acrat" at* hoaacrcciattcrtccQa 

aaaa t tga tga tgc t aaaaa tcgaca tc t tggtag t tacgaaccg t taaaaaaaca tag t 
gagttagaggaaataaataattatatctatgacttgtttgaatcaaatgagcaattaata 
caatctattgaacagaccgaacgtcgtttacgtgatatacaattaaaagaaattgagcga 
caatttcaaccccatttcttattcaatacgatgcaaacgatacaatatttaattcctctt 
tcacccaaagtagcacaaacagtcatacaacaactatcacaaatgctacgttattctcta 
cgcacagcatcgcacacagtcaaattagcagaagaattaagctacattcagcagtatgtt 
gctatacaaaatatccgcttcgatgatatgatacagctttacatcgatgctcctgaagat 
gtacaacatcaaacaattggtaagatgatgcttcaaccactcgtagaaaatgccatcaag 
catggtcgtggtagtgaacctttaaagataacaattcgtatcagacttacgaagcgcaaa 
t tacatat tctggt teat gataatggca teggta tgtc tccatcacatttagaacgcgtg 
cgccaatcacttcatcacgatgtttttgatacgacacacctaggtttaaatcatttacat 
aatagagccatcattcaatatggaacatatgcacgtctgcacattttctcaagaagccat 
caagggacattaatgtgttaccaaataccacttgtc 


267.. 


gtggatgatgtgacaaaatatggtccagttgatggagatccgattacgtcaacggaagaa 
attccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtc 
gttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaactaagaacccatta 
acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 
gagatcgttcattatggtggcgaagaaatcaagacaggccataaggatgaatttgatccg 
aacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagttaaaaatcctgat 
acaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggtccagttgatgga 
gatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaac 
ttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 
acgccaacaactaagaacccattaacaggggaaaaagttggtgaaggtgaaccaacagaa 
aaaa t aacaaaacaaccag tgga tgaga teg t tea 1 1 a tggtggcgaagaaa teaageca 
ggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagaggacgttccaggt 
aaaccaggag 1 1 aaaaa tec tga tacaggegaag t ag t c ac accaccag tggatga tg tg 
acaaaatatggtccagttgatggagatycgattacgtcaacggaagaaattccgtttgat 
aaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggt 
gaaccaggaacaaaaacaattacaacaccaacaactaagaacccattaacaggggaaaaa 
gttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtagatgaaatcacagaa 
tatggtggcgaagaaatcaagccaggccataaggatgaatttgatccgaacgcaccgaaa 
ggtagccaagaggacgttccaggtaaaccaggagttaaaaatcctgatacaggcgaagta 
gtcacaccaccagtggatgatgtgacaaaatatggtccagttgatggagatccgattacg 
tcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggt 
acagagaaag teg 1 1 caaaaagg tgaac caggaac aaaa ac aa 1 1 acaacaccaacaac t 
aagaacccattaacagga'gaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaa 
caaccagtggatgagatcgttcattatggtggcgaagaaatcaagacaggccataaggat 
gaatttgatccgaacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagtt 
aaaaatcctgatacaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggt 
ccagt tga tggagatccgat tacg tcaacggaagaaattccgtttgataaaaaacgcgaa 
tttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaaca 
aaaacaattacaacgccaacaactaagaacccattaacaggggaaaaagttggtgaaggt 
gaaccaacagaaaaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaa 
gaaatcaagccaggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagag 
gacgttccaggtaaaccaggagttaaaaatcctgatacaggcgaagtagtcacaccacca 
gtggatgatgtgacaaaatatggtccagttgatggagattcgattacgtcaacggaagaa 
attccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtc 
gttcaaaaaggtgaaccaggaacaaaaacaattacaacgccaacaactaagaacccatta 
acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 
gagattgttcattatggtggtgaacaaataccacaaggtcataaagatgaatttgatcca 
aatgcacctgtagatagtaaaactgaagttccaggtaaaccaggagttaaaaatcctgat 
acaggtgaagttgttaccccaccagtggatgatgtgacaaaatatggtccagttgatgga 
gattcgattacgtcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaac 
ttagcg ccaggtacagagaaag teg 1 1 caaaaagg tga ac caggaacaaaaacaat taca 
acgccaacaactaagaacccattaacaggagaaaaagttggcgaaggtaaatcaacagaa 
aaagtcactaaacaacctgttgacgaaattgttgagtatggtccaacaaaagcagaacca 
ggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggtacg 
ccagc agaaccagg taaacc ageggaac cagg tac gc c agcagaaccagg t aaaccagcg 
gaac c agg taaaccagcggaaccagg taaac cagcggaaccagg t aaaccagcggaacca 
ggtacgccagcagaaccaggtacgccagcagaaccaggtaaaccagcggaaccaggtacg 
ccagcagaaccaggtaaaccagcggaaccaggtacgccagcagaaccaggtaaaccagcg 
gaatcaggtaaaccagtggaaccaggtacgccagcacaatcaggtgcaccagaacaacca 
aatagatcaatgcattcaacagataataaaaatcaattacctgatacaggtgaaaatcgt 
caagctaatgagggaactttagtcggatctctattagcaattgtcggatcattgttcata 
tttggtcgtcgtaaaaaaggtaatgaaaaat 



WO 02/059148 



PCT/EP02/00546 



- 68 - 



268. 


mtkkekdykksleqqktrvkiyksgkswvkasineiellktinglpflskneiqenvtekt 

kghklkksaakttalvggaftfnmlnnhqafaasetpitseissnsetvanqnsttilcns I 

qketvnstslesrihsnstnkqmssevtntaqssekagisqqssetsnqssklntyastdh 

vesttinndntaqqdqnkssnvtskstqsntssseknissnltqsietkatdslatsear 

tstnqisnltststsnqssptsfanlrtfsrftvlntmaaptttsttttssltsnsvwn 

kdnf nehmnlsgs a tydpktgiat 1 tpdaysqkgai s In trldsnrs f r f igkvnlgnry 

egyspdgvaggdgigfafspgplgqigkegaavgigglnnafgfkldtyhntstprsdak 

akadprnvgggga f ga f vs tdrngmat t ees t aaklnvqp tdns f qdf vidyngd tkvmt 

vtyagqtftrnltdwiknsggttfslsratastggaknlqqvqfgtfeytesavakvryvd 

an tgkdi ippkt iagevdgtvnidkqlnnf knlgysyvg tdalkapny te tsgtptlkl t 

nssqtviykf kdvqgpqisvdsqtrevgktinpi ti tttdnskdvl tttvtglpsglsf d 

qttntiigtpsevgtttvtvnttdatgnvtskqftitiqdtispwnvtpsqasevftpi 

npititatdnsgkwthtvtglpqglkfdastnsivgtptqigtntitiestdasgnktt 

tkinyevtrnsasdststsivnsvstsisnstslsdsvkasqslstkestskslsgslsa 

stsiis'asikasesastskklsesastsrosdsasikasesastskklsesaststsdsasi 

kasesastskklsesastsmsdsvsikasesastskklsesaststsdsasfcqasesast 

skklsestststsdsaststsesdstsestslsdstsaslsestststsdsaststsesd 

snststslseststslsestststsdsastsasvsdsnsastslreststslsdststst 

sdsaststsesdsdsastslsgssstsvsdstsastsesaststsisdsnststslsest 

stslsestststsdsastsmsvsdsnsasislseststsvsdstststsesaststsesd 

snsastslseststsvsdstststsdsaststsvsdsnsastslseststsisdststst 

sdsaststsvsessstskklsesastsmsdsasastsesnststslsgststslsgstst 

stsesaststsvsdsnsastslseststslsdstststsdstsastsesdsnststsmse 

slstsvsdstststsdsaststsvsdsnsastslsdststsisdstsastsdsasesase 

sestsestsvsessstsvsdstststsesaststsesestsestsvsessstsvsdstst 

stsesaststsesestsestslsgssstsvsdstststsesaststsvsdsnststslse 

ststslsnstststsdsaststsvsdsnsastslsgslstnvsdstststsdsaststse 

sdsnsastslsgslstsisdstststsdsaststsesaststsvsesdsestsmsvsdsn 

ststslsdststsvsdstrtstsdsastsksvsesnsastsvsgststsisdssststsm 

stsetftsqspinsesqfigdslsedtivtqskntnralnktgkdydlqeqrgytdseqhn 

etqsnqadnhsrmldllhqnxlqdkvvkqptkgedgvvsngfivavaivlaifglakksr 

kddddqdgsk 


269. 


mkktvi as t lavs lgiagygl sgheahase t tnvdkahl vdl aqhnpeelnakpvqagay 
dihf vdngyqynf t sngsewswsyavagsdadytesssnqevsantqs sntnvqavsapt 
ssesrsys ts ttsysapshnys shsssvrl sngn tagsvgsyaaaqmaartgvsas tweh 
ii aresngqlharnasgaagl f qtmpgwgs tgsvndqinaaykaykaqgl sawgm 


270. 


mnknkvivigstnvdkflnvkrfpkpgetlhinqaqkefgggkganqaiaasrlaadttf 
i skvgkdgnanf i ledf kkagihtqyi 1 ts esee tgqa fx tvdeagqntilvygganrat 1 
sa tdvems vda f i gad fwaql evp f eai eqaf ki arkqni 1 1 vlnpapai elpks 1 1 e 1 
tdi i ipne teael 1 tgi sinnesdmke taty f ldlgi savl i tlgeqgtycayqeqykmi 
pacnvkaidttaagdtfigaflselnkdlsnlesairlanqassltvqrkgaqasiptrk 
eveaeyn 


271. 


malkkykpi tngrrnmt tldf aei tkt tpeks 1 Iqplpkragrnnqgkl tvrhhgggnkr 
qyrvidfkrnkdgiiakvdsiqydpnrsaniallvyadgekryiiapkglqvgqtvesga 

6aQlKVgnaJ.pxqKip vgcviillllBXAi^ityyiji&x. oayasaijv j.y jvtsyjyy v iio^c 

vrmi 1 s tcr a t igqvgnlqhel vnvgkagr srwkgvrp t vrgsvmnpndhphgggegrap 
i grpspmspwgkp 1 1 gkk tr rgkks sdkl i vrgrkkk 


272. 


mkskf tillf ti f s ttvlvlvi iynktqsqsyis thysnnkikttatlf lhgyggserse 
tfmvkqalnknvtmevxtarvssegkvyfdkklsedaanpivkvefkdnkngnfkenayw 
ikevlsqlksqfgiqqfnfvghsmgiimsfafyinJmygddrhlpqlkkevniagvyngiln 
mnenvne i i vdkqgkpsrmnaayrql 1 s 1 hkiy cgkei evlniygdl edgshs dgrvsns 
ssqslqyllrgs tksyqerakf kgakaqhsqlhenkdvanei iqf lwet 


273. 


mkigxdaggtlikivqehdnrryyrtelttniqkvidwlnneeietlkltggnagviadq 
ihhspex f ve f dasskglei 1 ldeqghqiehyi f anvgtg t s f hy f dgkdqqrvggvgtg 
ggmiqglgyl 1 sni tdykel tnlaqngdrdaidlkvkhiykdteppipgdl taan f gnvl 
hhldnqf tsankl as aigwgevi t tmai tlareyktkhwyigss f nnnqllreweny 
tvlrgfkpyyiengafsgalgalyl 



WO 02/059148 



PCT/EP02/00546 



- 69 - 



274. 


mtlnnhfaytfeerptpklwlckpdgtrieriadfsklggtfkftnvntlhfdlplqvfs 
edtkqiernkwdlvloikylidyryngyrdifviddikksandsdfitlnldsraselnk 
kaanei el lgs t ipqmmnki 1 s vyaplwklghvdgkiidvkre 1 tgsnt tvnal idnics 

I f davaiynninr t i s f yhkdnvgtnrgl rvr ensylks f edqf vskdivtrlypf gqsg 
ltiqsvnpagssyiedfsyfmspfkrdnnrnvlqhsdymsdelchalldyqefyaskkdq 
agel skqysai 1 kehsqedf rlnql satlqrlnervel vkpkseyidlg tkvknf ki tvp 
kssyylimirndgsftrikfnnkqydipsgewlyiklktgkfndatkfekqleypleils 
ananlrvvytrssegdyeeedtktieel^lekykilvkdqekvvasierrlkafedqka 
s vi rsmnaknf 1 seklynerelyvf esvwteenhtdaqelyddavkqmkeqkkinrt i tv 
dl vnf i qs ldhkddwdklnvgdkwf qnki f ntkikayi temqldf qtnqvki tisdi f d 
ykdl dti iaekl aq t ts ts sqvdf hkqqi reqtgr i tdmtrliegewdankkrvmagne t 
vdigshgvkviskenpnefvimvggviamtrdngetfktgitpeginaemligkmivget 

I I f enesg tvkf dkdglyvnsknfhl vsndgeedy f dklkremsenakqqtdrmleeykk 
evsqtiseatdvmivdnaadilqaafadgvitdvekriisetlaqlekenrefedkinl 
alnhpyiteedtielnnsiveyssmyetlvisinesvsdkmitpqeseeinqniinfree 
ikdilslveeiiertknaqlqatleeakdyttrvrddikdelkdlnnsfkslnstveesl 
qdnifdaaeleaiktwlvtkseyqditnryssmsantdlkseskldltksyktldtsfn 
d£ vkyidemtmdri ade tekvnykkkydtlqknlsdymkkydnci leiskkysndaadkv 
lgdftaiatelqndfqdvkdnwaefkqttlesfkdgivteaekarlrvqldmldresmdi 
eeryksll anqy tn tdiknxl tasrspyl svhaslrkvieqiiadgkvdesektlanns 1 
n tynt tl fcaysktiqealntl sqii ssdvaskJcveef ngvi tt issdvdtikkqrdgavi 
tyyysgvptlsndpakswttndlkdlhikdmyldtksgyaytftksgtsyswkpltdqvi 
vsslkqaknaqdtadnkrrvfvtqpippydqgdmwtqgsqgdiyvcgtsratgsfvssdw 
vkaslcytddtvakqaakdledykvkmtkdfkdlndgvstfktewkdfkdgivteaektr 

I rvqldildresqdieeryns i f nsqyadtqvktsisnars tynnsl tklrntiqtvied 
gkv tp tek t tanqt 1 1 aynna 1 1 sysaai qealnsmslcvi aqkea tsqvnq f ne vi knin 
tni tdiqkqvdgaie t f yysgvp tl tnipasywt taskreahlgdlyldta tgvayr f lk 
kg 1 1 sp tyywspi sdqi i tdalnraktaqd t adgkrrvf vn tpvppyd tgdmwtqgasgd 
ilvcktpkakggiysisdwvkaskytddtvansavqqlneykrtnnldiadlkrktsdfe 
ktwnafddrvi si ses ssikgqlallnlielcdrl trqyeni i rnsnlvgaektkl stays 
nintklsdlsttinsaivdnkivdaesksvtskfelykasvneyqiafdnalnsiireia 
s sqakdr ldewkrte f s tdsdgi iervagakf dskwtdtwrntvnpaiqqvsni tygs en 

I I lnsesrsdgan t tths f i ryyl trpletgktyt lkasvl t tderqsgqisvypyspng 
are tvnikdgki ty 1 1 taqt es tqf 1 iykdvagqsdvdlnvti ekail vegnkvtgwspa 
peetssalrdyntrissaetfieknkekisqiatksdvdaslskvatyetqynvssgtny 
qipl qeyngs f f tdny tyewaknnslssnnvatai f vskgsnngyelveldnmsktgan 
prfvldskgrpsistfspqsttqdisviytkylgsasainttkslieqtassielqvkkl 
tae teynni llnsdf ssgwegwinvdpqysi vdknt f gi t lpdai tnknkkyntvkmtyn 
kntnypsvf snf isvgkgqevaigehl tltcyayipssskgkl tgniyief agyyekdqk 
snpmi arheilpkdf eynkwf rmtas taips tnsegkkinyirac lrydgknqsvnnsai 
f yyalpqlergskp tews Isrldvf s teqlaaki alnpesvdi i arnidf ntdsmkiyns 
ng t lni sgd tl t i snnnssnevi inpkgf tlkkdgwkf kngl dtsdysvqayepqf s sw 
nni ka t dpaaks kynyi rhi epgiraigyy tin t gvyn f avqhkql 1 evnn tknarvnryty 
lynkry lkiqms as s rgkskly ii f k t k tgd 1 1 1 hqe i vss s smvypdi t idlqakl gyp 
pnn lpdf f e 1 qagi aygenn s i dgf f ri rrmamtd tpnaev 


275. 


nynvtqhatyk tknkre tavli gvhaqtdrqf nf es tmeeldalsqtcqlnvkgqi tqnr 
eqf dhkyyvgkgkideiks f i e f hdidwvtndel t taqskt lndnlgiki idr tql i le 
ifalrarsregklqvelaqldyllprlhghgkslsrlgggigtrgpgetklemdrrhirt 
rrmei)diqlktvvdhrervrnkreqnqvfqialvgytnagksswfnvlaneetyeto f 
a tldpktrqiqvneg f nl iisdtvgf iqklp ttl vaafks tleeakgadvlmhwdashs 
eyr tqi dtvnqi indldmdhipqwi f nkkdl cneqmdvpVsksahvf vssrdendkqkv 
knlviqeiknslspyeeivdsadadrlyflkqhtlvtelifdetqasyrikgfkkl 


276 . 


rnmi i vml i 1 sy 1 iga f ps gl i i gkl f f kkdi rqygsgn tga tns f rvl gxp ag f i vt fid 
i f kgf i tvf f plwfpvhadgvis t f f tnglivgl f ailghvypiylkf nggkavatsagv 
vlgvnpilllilaiif fsvlkifkyvslssiiaaiscvigsiiihdyillavsgivsiil 
i i rhksni vri f kgeepkikwm 


277. 


mmnhs ea 1 1 eqvf s f as e ly aygvr e wi spgsr s tplal vf eahpn i k twihpders aa 
f f alg 1 ikgsekpvai lc tsgtaaany tpaiaesqisrlpl wl tsdrphelrs vgapqa 
inqvnmfsnyvnfqfdlpiadgsehtidtinyqmqiasqylygphrgpihfnlpfreplt 
pdldrvdlltsvtktlphyqksisvddikdilqekngliivgdmqhqavdqiltystiyd 
Ipiladplsqlrkekhpnvi ttydl lyraglnlevdyvirvgkpviskklnqwlkktday 
qiivqnndqidvfptpphisyeisandf frslmeeplverkkwlqgwqsleqqarieisd 
y lkha t deaayvgsl iqkl tked tl f vgnsmpirdvdnl 1 f dseasvyanrgangidgw 
stalgmaahknvtlligdlsfyhdinngllinakJLnelhinivlvnnngggifsylpqkrsa 
tky f erl f g tp tglnf ey tal lydf t f kr f dnl tdf kyael skmgshmyevi tnrdenlh 
qhqn lyqkl s e i vnvt 1 


278. 


makkf nyklpsmval tl f g t a f t ahqanaaeqpqnqsnhknvlddqtalkqaekaksevt 
qs t tnvsgtqtyqdp tqvqpkqdtqs t tydasldems tyneissnqkqqsl s tddanqnq 
tnsvtknqqeetndltqedktstdtnqlqetqsvakenekdlganarmeqqdkkmtasqp 
senqaietgtasndnesqqksqqvtseqnetatpkvsntnasgynfdyddedddsstdhl 
epislnnvnatskqttsykykepaqrvttntvkketasnqatidtkqftpfsataqprtv 
ysvs sqktsslpky tpkvns s innyi rkknmkaprieedy tsy f pkygymgvgrpegiv 
vhd tandns tidgeiaf mkrny tnaf vhaf vdgnri i e tap tdylswgagpygnqr f inv 
eivhthdydsfarsmnnyadyaatqlqyynlkpdsaendgrgtvwthaaisnflggtdha 
dphqylr shnysyaelydl iyekyl iktkqvapwg t ts tkpsqpslqpsgg tnnkl tvs an 
rgvaqikptnngly t tvyds kghk tdqvqktl s v tk tatlgnnkf yl vedynsgkkygwv 
kqgdwyntakapvkvnqtynvkagstlytvpwgtpkqvaslcvsgtgnqtfkatkqqqid 
ka tylyg t vngks gwi skyyl 1 1 as kpsnp t kps tnnql t vtnn s gvaqinakns gly 1 1 
vy d tkgk t tnqi qr 1 1 s v tkaa t Igdkkf y 1 vgdyn tg tny gwvkqde viyn t aksp vki 
nqtynvkpgvklhtvpwgtynqvagtvsgkgdqtfkatkqqqidkatylygtvngksgwi 
skyyl tapskvqals tqstpapkqvkpstqtvnqiaqvkannsgirasvydktaksg tky 
anr t f 1 inkqr t qgnn tyvl 1 qdg t sn tplgwvn i ndvt tqn i gkq tqs i gkys vkp tnn 
glys iawg tknqql lapn tl anqa f naskavyvgkdlylyg tvnnr tgwiaakdl iqns t 
daqs tpyny t fvinnsksyf ymdptkanryslkpyyeqtf tvikqkningvkwyygqlld 
gkyvwikstdlvkekikyaytgmtlnnainiqsrlJtykpqvqneplkwsnanysqiknain 
dtkrlandsslkyqflrldqpqylsaqalnkllkgkgvlenqgaafsqaarkyglneiyl 
ishalvetgngtsqlakggdvskgkfttktghkyhnvfgigafdnnalvdgikyaknagw 
tsvskaiiggakfignsyvkagqntlykmrwnpanpgthqyafcdinwanvnaqvlkqfyd 
kigevgkyfeiptyk 
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279. 


vafefrlpdigegihegeivkwfikagdtieeddvlaevqndksweipspvsgtveevl 
vdegtvawgdvivkidapdaeemqfkghgddedskkeekeqespvqeeasstqsqekte 
vdesktvkampsvrkyarengvnikavngsgkngritkedidaylnggsseegsntsaas 
Gstssdwnasatqalpegdfpettekipamrkaiakamvnskhtaphvtlmdeidvqel 
wdhrkkf keiaaeqg tkl t f lpywkal vsalkkypalnts f neeagewhkhywn i gi a 
adtdkgllvpwkhadrksifeisdeinelavkardgkltseemkgatctisnigsaggq 
wf tpvinhpevai lgigr i aqkpi vkdgeivaapvlals 1 s f dhrqidga t gqnamnhik 

rllnnpelllmeg • 


280. 


nine tdeisqiynkhrlpslsglakvsplvhrasiggvlnvaelnrikrlvqvqnqf kt f y 
nqmleedeevkypilhdkmnhlpiltdlfkeinetcdahdlfdhasytlqsirskisrtn 
qrirqnldrivknqgnqkklsdaivtvrndrnvipvkaeyrqdfngivhdqsasgqtlyi 
epns wemnnqi s r 1 rndea ver er i 1 1 el tg f vs ae adal 1 iae svmgqi d f 1 i akary 
artikgtkptfkedrtiylpnafhplldkdtwantiefiddvetviitgpntggktvtl 
ktlgliivmaqsglliptldgsqlsifenvycdigdeqsieqslstfsshmkniveilqd 
adqnslilfdelgagtdpsegaalamsildyvrrlgslvmatthypelkaysynregyirin 
asvefdvetlsptykllmgypgrsnataisKJcigisiniinK^LKCiniguaeqexntuuxtJia 
leqnskrvdqqrieldrlvreaqqthdalskqyqqyqnyetsliadeakekanqrvksatk 
eadei lkelrnl rdhkgaevkehelidkkkqlddqyevks ikqhvqkkkydt ihtgdevk 
vlsygqkgevlelvgdeeawqmgiikmklpiedlektkWdcekptkinvtrqnrqtikte 
ldlrgyryeealneldqyldqavlsnyeqvyiihgkgtgalqkgvqqhlkkhksvrqfrg 

gmpseggfgvtvaelk . 


281. 


ms f f krlkdkf sskneddiqkdldesvdsnvnsdsdsmdpndsdeqvkpkkkpkklsead 
fdedglisiedfeeieaqkigakfkagleksrqnfqeqlimliaryrkvdedf fealeem 
1 i tadvgf n tvmkl tdelrteaqrrniqetedlreviveki veiyhqeddhseamni edg 
r Invi Imvgvngvgktttigklayryqqegkkvml aagdt f ragaiqqlnvwgervgvev 
vso^Ggsclp&cLVvyaaxn&aJoriKavcix v J-J-ax a. j-p^aa. 
pheal 1 clda t tgqnal sqars f kevtnvsgivl tkldgtakggi vlairnelhipvkyv 
glgekmddlqpfspesyvyglfadmieqnedipeeisrnssveseegn 


282. 


mkmwwkeavayqvypr s f ndsngdgigdlpgl i ekldyl enlgidviwlspmypspndd 
ngydisdykgimsefgtrnndfdqllssihqrgmklildlvvnlitsdehpwfieskssktn 
akrdwyiwadpkpdgsepnnwes i f ngs twe f des tkqyy fhl f skkqpdlnwenpdvrq 
avf emmnwwf ekgi dgf rvdai thikknf eagdlpvpdgkkf apa f dvdmnqpgiqewl q 
emkdkslsrydimtvgeangvtpndaeewvgeengkf nmi f qf ehlglws tgdtkf dvks 
ykqvlnrwqkql envgwna 1 f i enhdqp rrvs twgddknywy esa t sha t ay f lqqg tp f 
iyqgqeigmtnyp f esies f ndvavkteyqivkkeggdvnqlldlcykmenrdnartpinqw 
nns inagf ttgkpwfhvnpny teinvkqqlndkf sil syykal iqlkksdl iy tygkfnm 

r j _ t-/-T"*r •Pr>-\r h f\- f Imn i-Trl -i-ir;*r»1 f*r"JOVTQf»1 TVl nFf>T (\l cj^vdikltinvllllldmldll 

ikpyesfwei 


283. 


lshrkl fpsi f hlyqqdnldehiaxigigrrdynneqf rdqvkasiqtyvkdtdridef m 

thvfyhktdvsdkesyqsllqfserldsefalggnrlfylamapqffgvisdylkssglt 

qt tgf krlviekp f gsdl ksaes lnnqirr s f keeeiyridhylgkdmvqnievlr f ana 

£>T\ii>innV\/'i cTtn t~TKrt~ tzco\r~i mrc^t^mm/yj'e^R ^cral VrlmvcmTTrnl nrnv3_l 1 3JnG3"Ol s 1 
mxepxwlillJvy xoii-Liiv lodcv j.y vcui yyjrjr c °°y aj - ivuj«v\4*i*i»uj.ii*i«v u**u«i6Ui/*ui 

ns edi r aekvkvl ks lrql kpeevkknf vr gqydqgnidgkqvksyreedrvakds vtp t 
f vs gkl tidn f rwagvp f y i r t g krmksk t iqvwe f kevpmnlyye tdnl 1 dsnl 1 vi n 
iqpnegis lhlnakkniqgi dtepvqlsyams aqdkmn tvdayenll f dclkgdatnf th 
wee 1 ks twk f vdai qdqwtmvepc f pny eagtngp 1 esdl 1 1 srdgnhwwddih 


284. 


mikknkeelndmey 1 v tqeng teppf qneywnhf ekgiyvdklsgkpl f tsedkf esncg 
wpsfskalnddeivelvdksfgmirtevrsekanshlghvfndgpkekgglrycinsaai 
qf ipydkl eel gygdl ikhf kk 


285. 


lldclafaitaasgaaavlshhdaeastqhkvqsgeslwtiaqqyntsvesikqnnnlsnn 

mtrfnrrmT^ Tixrrrrf crffl t* C cn t"<;i;«;e;a«?«5Vl t""l7VafTPCJ 1 r»T_ 1 MlkvCIVSVdalniCrailfa.lnCr 

ylimpnqiltipnggsgsgsggtatqtsgnytspsfnhqnlytegqctwyvfdkrsqagk • 
pi s tywsdakywasnaandgyqvdntpsvgaimqs tpgpyghvayveringdgsi 1 i sem 
ny angpynninyr t ipas e vs sy a f ih 


286. 


mar i atkl gypesns f v tn tvi e f vlhneayprlyriktrdtnlikisqanei srqi tng 
tmtleeakyqleeiyvakrdsslpfkgiaaaiiatsflylqggxlvdiitavlagtigyl 

qdlfgghmxmf ttkslealvtaf gigagvssililv 


287. 


mtefdlstregrwkhfgsvdpvkgtkpttknemtdlqsthknflfeieevgiknltypvl 
idqyqtagl f s f s ts lnknekginmsri lesvekhydngi elefntlhql lr t lqdkmnq 
naagvdvsgkwf fdryspvthikavghadvtyglaienhtvtrkeltiqakvttlcpcsk 
ei seysahnqrgi vtvkay Idknndviddyknkildameanass i lypi lkrpdekrvte 
rayenpr f vedl i rl iaadl ve f dwieg f di ecrneesihqhdaf arl kyrk 


288. 


vqkkyi tai igt talsalas thaqaat thtvksgesvwsishkygi siaklks lngl tsn 
1 i f pnqvlkvsgsssrats tnsgtvytvkagdslssiaakygttyqkiiriqlnglnnyli f 
pgqklkvsgkatsssrakasgssgrtatytvkygdslsaiaskygttyqkimqlngltnf 
f iypgqkl kvpgg s ssssssnntrsnggyysp t f nhqnly twgqc twhvf nrraeigkgi 
s tywvmannwdnasaadgy t idyrp tvgs iaq tdagyyghvaf vervnsdgsi 1 vs emnw 
saapgnmtyrtipayqyrnykfih 


2B9 . 


v tkka f i sy s x t sdehlnrwxi ges Ixvdhg i dvi ldvwdc t egddlnf f me snivnde t 
idfviilsdfqyfnrandreggvgkestiitsqiydkqkdskfipvfldildngkpslpt 
fcntrfaidmtdieldiekieeiarkihclkplfelqprlgkvpdynqnqnelkkaikkltl 
sksynetrnfeealdxiyktleniensveeynkddlmtlkevfdtwkefityalnndnfy 
freliiehynrclklteeefenpmtrifnyfsflilvseslssganeflkdllnakfnfs 
rreanyyi 1 slypqvl skkysyntnvkkml aemyf egkelkkvqdadvi ly tes Imkkdi 
hs vye twhgvl lysrwpmleqqt inilinkf rskkyldqf df 1 f gssqrevf enydkiks 
tqeiptifnf idkeeigsy 


290. 


mhylkkv tiyi si 1 i 1 vsgcgdske te ikqnf nkmlnvyp tknledf ydkegyrdee f dk 
ddkgtwiirsemtkqpkgkimtskgmvlhmnrntrsttgyyvirkisednkseiddeekk 
ypikmvnnki iptqkindnklkneienf kf f vqygs f knsddykegdieynpnapnysaq 
yhlsnddynikqlrkrydiktkktprllmrgagdpkgssvgyknleftfvknneeniyft 
ds inf npskgks 1 




291. 


vkhskkll 1 ci s f 1 li t ffiggcg fmnkddgke teikqnf nkmlnvyp tkn lenfydkeg 
yrdee f dkddkg twi vhskmviepkgknmesrgmvl f inrntr tskgy f i vnei ekdrkg 
rp innkkkypvkmknnk i ip tk&i sndkl kkei en f kf f vqygnf kdiknykdgdi synp 
nvpsy sakyql snneynvqqlrkrydip tkkvpkl 1 1 kgdgdl kgs s vgsknle f t f ien 
keeniy f tdsvl f spsednes 
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292. 


mry Ikkvt iyis llil vsgcgngke tei kqn f nlcmlcimyp tknl edf ydkegyrdee f dk 
kdkgtwi vgs tmtiepkgkymesrgmf ly inm tr t tkgyyyvrk t tddskgrlkddekr 
yp vkmehnki ip tkpipndklkke ien f kf f vqygdf knl kdykdgdi synpnvpsys ak 
y ql snndynvkql rkrydip tnqapkl 1 lkgdgdl kgs s i gs ks 1 e f t f i enkeeni f f s 
dgvqf tpsedses 


293. 


mkhsskii vf vsf lil ti f iggcgf inkedskeaeikqnf nktlsinyp tknledf ydkeg 

yrdeefdkddkgtwiinskmivepkgeemeargmvlrinrntrtakgnfiikritennkg 1 
ipdvkdkkypvkmehnki ip tkqikdkklkkeienf k f f vqygnf knl kdykdgei synp 
n vpsy s aqyqlnnydnn vkql rkrydip tnqapkl 1 1 kg tgdl kgs svgykhl e f t f ven 
kkeniy f tds in f np s rgn 


294. 


mrylkkvtiyisl 1 i 1 ti f iggcgf inkedsketei kqn fnkmlnvyp tknledf ydkeg 
f rdeef dkgdkgtwiirsenitkqpkgkinitsrginvlyinrntrtakgyf lideikddnsg 
rpienekkypvkmnhnki fptkpisddklkkeienfkf f vqygdf knl kdykdgei synp 
nvpsysaqyqlnnndnnvkql rkrydip tnqapkl 1 lkgdgdl kgs s vgskn 1 eft f ven 
keenif ftdavqf tpseddes 


295. 


mkty}q)yrhqlrrslfastifpvfmvmiiglisfyaiyiwvehrtihqhtyqtqtelqri 
dkh f h t f v tqqqkqwrhvdl shp t di tkmkrql 1 kqvhqqpai lyydl kg s sqs f t nny e 
ql dt t kmy 1 i skyr id f kdd ty i 1 kiyms s tpllkni kknsgqsal i vdsyd tvly tndd 
r f s igqkyqppqf g franes 1 klnshhahli iykdihe ti edgi al 1 wmgwl i 1 1 vi f g 
yi sadrraakrqsedieaivrkiddaknrhl gsyeplkkhseleeinnyiydl f esneql i 
qsi egterrlrdiqlkei erqf qphf 1 f n tmqti qylipl spkvaqtviqqlsqrolrysl 
rtashtvklaeelsyiqqyvaiqnirfddmiqlyidapedyqhqtigJanmlqplvenaik 
hgrgseplki tir irl tkrklhil vhdngigmspshlervrqs lhhdvf d t thlglnhlh 
n r a i i qyg tya r 1 hi f s r s hqg t lmcyqi p 1 v 


296. 


vddvtkygpvdgdpi ts teeipf dkkre f dpnlapgtekwqkgepg tkti t tp tt)cnpl 
tgekvgegep t eld. t kqp vdei vnyggee i k t ghkde f dpnapkgs qt tqpgkpgvknpd 
tge w tppvddv tkygpvdgdpi t s t eeip f dkkre f dpnl apgtekwqkgepg t kti t 
tpt tknpl tgekvgegepteki tkqpvdeivhyggeeikpghkdef dpnapkgsqedvpg 
kpgvknpd tge w tppvddv tkygp vdgdxi ts t eeip f dkkre f dpnlapg te ikwqkg 
epgtkti ttpttknpl tgekvgegepteki tkqpvdei teyggeeikpghkdef dpnapk 
g sqedvpgkpgvknpd tgewtpp vddvtkygpvdgdpi t s t eeip f dkkre f dpnl apg 
tekwqkgepgtkti ttpttknpl tgekvgegepteki tkqpvdei vhyggeeiktghkd 
e f dpnapkgsqt tqpgkpgvknpdt ge wtppvddvtkygpvdgdp its tee ip f dkkre 
fdpnlapgtekwqkgepgtktittpttknpltgekvgegeptekitkqpvdeivhygge 
ei kpghkde f dpnapkgsqedvpgkpgvknpdtgew tppvddvtkygpvdgds i ts t ee 
ipfdkkrefdpnlapgtekwqkgepgtktittpttknpltgekvgegeptekitkqpvd 
eivhyggeqipqghkdefdpnapvdsktevpgkpgvknpdtgewtppvddvtkygpvdg 
dsi ts teeipf dkkre f dpnlapgtekwqkgepg tkti ttpttknpl tgekvgegkste 
kvtkqpvdeiveygptkaepgkpaepgkpaepgkpaepgtpaepgkpaepgtpaepgkpa 
epgkpaepgkpaepgkpaepgtpaepgtpaepgkpaepgtpaepgkpaepgtpaepgkpa 
esgkpvepgtpaqsgapeqpnrsmhs tdnJcnqlpdtgenrqaneg tlvgsl lai vgs 1 f i 
fgrrkkgnek 


297. 


atgaataaacagatttttgtcttatattttaatattttcttgatttttttaggtatcggt 
ttagtaataccagtcttgcctgtttatttaaaagatttgggattaactggtagtgattta 
ggattactagttgctgcttttgcgttatctcaaatgattatatcgccgtttggtggtacg 
ctagctgacaaattagggaagaaattaattatatgtataggattaattttgttttcagtg 
tcagaatttatgtttgcagttggccacaatttttcggtattgatgttatcgagagtgatt 
ggtggtatgagtgctggtatggtaatgcctggtgtgacaggtttaatagctgacatttca 
ccaagccatcaaaaagcaaaaaactttggctacatgtcagcgattatcaattctggattc 
attttaggaccagggattggtggatttatggcagaagtttcacatcgtatgccattttac 
.tttgcaggagcattaggtattctagcatttataatgtcaattgtattgattcacgatccg 
aaaaagtctacgacaagtggtttccaaaagttagagccacaattgctaacgaaaattaac 
tggaaagtgtttattacaccagttattttaacacttgtattatcgtttggtttatctgca 
tttgaaacattgtattcactatacacagctgacaaggtaaattattcacctaaagatatt 
tcgattgctattacgggtggcggtatatttggggcacttttccaaatctatttcttcgat 
aaatttatgaagtatttctcagagttaacatttatagcttggtcattattatattcagtt 
gttgtcttaatattattagtttttgctaatgactattggtcaataatgttaatcagtttt 
gttgtcttcataggttttgatatgatacgaccagccattacaaattatttttctaatatt 
gctggagaaaggcaaggctttgcaggcggattgaactcgacattcactagtatgggtaat 
ttcataggtcctttaatcgcaggtgcgttatttgatgtacacattgaagcaccaatttat 
atggctataggtgtttcattagcaggtgttgttattgttttaattgaaaagcaacataga 
gcaaaattgaaagaacaaaatatg 


298. 


atgctattttatttatttcattttacaatcagctttatatcaacagtacttttctctatc 
attttcaatgcacccaaacgcctcttagtagcatgtggatttgtgggtgccattgcatgg 
acgatttaccaattaacggtagatttagagtttggaaaagttggcgcttcatttttggga 
agcttaattttaggcttaatgagtcatactatgagtcgcagatataaacgaccggtaatt 
atattcatagtgccaggcattataccattagtacctggtggtgcagcttatcaagcgact 
cgttttttagtatcaaatgattatacaagtgctgtaaatacatttttagaagttacactg 
atttcaggtgcgattgctttcggtatattagtttctgaaattctatattacctatacaca 
cgtatcaaacaactgtatggtaaaatcaaaggtaagacatataaaaaatcttacaacatg 
aataatagagtt 
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299. 


atgataaatgcagtagtaatagcagtaattttaatgattatgctatgtttatgtcgatta 
aacgtagttataagcttatttatcagtgcgctagttggtggcttaatttcaggcatgagc 
attgaaaaagttataaatgtatttgggaaaaatatagccgatggtgctgaggtagcatta 
agctatgctttattaggtggatttgcagcattaatttcatacagtggtatcacagactat 
ttagtaggaaaaattataaatgcaattcacgctgaaaatagtcgatggtcaagagttaaa 
gtcaaagtgacaataatcattgcattattagctatgagtatcatgagtcaaaacttaatt 
cctgtacatattgcattcattccaattgtcatcccaccattgttaagtctgtttaatgac 
ttaaaaatagatagacgtttaatcggtttgattatcggttttggtttatgtttcccgtat 
gtgttattaccatatggattcggtcaaattttccagcaaattattcaaagtggctttgca 
aaggcaaatcacccaattgagtttaatatgatttggaaagcaatgcttattccttcaatg 
gggtatattgttggcttacttatcggtttatatgtatatcgtaaaccacgtgaatatgaa 
acacgtaaaatttcagatagtgacaatgttacagagttaaaaccatatatcttaatagta 
acaattgtagcaatactagctacatttttagtacaaacatttacagattcaatgattttt 
gg t gcac t ggc agggg tac teg t a 1 1 c 1 1 ta 1 1 1 cac g tgea ta t aa t tgg t a tgaa t ta 
gatgctaagtttgttgaaggtattaaaattatggcttatattggtgtagttattttaaca 
gcaaatggatttgc tgg tgtaa tgaa tgc tac tggtgatataga tgaa t tag ttaaaact 
ttaacaagtattactggtgataataaattatttagcattatcatgatgtatgtgataggt 
ttaattgtcactttaggtattggatcatcatttgcaacaattcctattatcgcatcatta 
ttcattccttttggagcgtcaattggactagatacaatggcattaatcgcattgattgga 
acagcgagtgcattaggtgactcaggttcgcctgcaagtgattcaacattaggaccaact 
gcggga t taaa t g t tga tggc c aaca tga teat at acg t ga t aca tg tg t accaaac 1 1 c 
ttgttttataatattcctttaatgattttcggtactattgctgctatggtacta 


300. 


atgaatcataatgttattatcgttattgcattaatcatagttgtcatttctatgttagct 
atgctcattcgcgttgtgctaggcccatcacttgccgatcgtgttgtcgcattagatgcg 
attggtcttcaattaatggcagttatagcattattcagtattttattaaatattaaatac 
atgattgtcgttattatgatgattggtatattagcttttttaggtactgcagtattctct 
aaatttatggacaaaggtaaggtgattgaacatgatcaaaatcatactgat 


301. 


gtgaataggaatatcgttaaactagttgtgttcatgctaattttagttgtagcagtagcg 
ggttgtggtcaaaaagatactgaagagaaaactgaaatgacgacaataaaagatgaatta 
ggaactgaaaaaattaagaaaaatcctaaacgtgttgttgtattagaatatagttttgct 
gattatttagcagcattagatatgaaacctgttggtattgcagatgatggcagcactaaa 
aatataacaaagtcagtaagagataagattggggcatatgaatcggttggatctagaccg 
caaccgaatatggaagtgataagtaaattaaaaccggatttgatcattgcagatgttagc 
agacataagaaaatcaaatcagaattgagcaaaattgctccgacaatcatgttagttagc 
ggtacgggagattataatgcaaatattgaagcatttaaaacagtcgctaaagcagtaggc 
aaagagaaagaaggcgagaagcgtctggaaaagcatgataaaatattagcggagattaga 
aagaaaattgaacagagtacgttaaaatctgcatttgcattcggtatctcaagagcaggt 
atgtttattaataatgaagatacatttatgggacaattcttaattaaaatgggtattcaa 
cctgaagtcacaaaagacaaaactacgcatgttggtgaacgcaagggtggtccttatata 
tatttaaataatgaagaacttgccaatatcaatccaaaagttatgattttagccactgac 
ggaaaaacggacaaaaatagaacgaaattcattgatcctgcagtttggaaatcattaaaa 
gctgtgaaagataacaaagtttatgacgttgaccgaaataagtggttgaaatcaaggggg 
at ta t cgcaag tgaaag t a tggc agaaga 1 1 tagaaaaaa t tgeagaaaaage aaaa 


302. 


atgactggagaacaatttactcaaattaaacgtccagtaagtagattaactgaaaaagtt 
ctaggttggttatgttgggtgatgttattagtgcttactgtcattacgatgtttatagca 
cttgtttcattcagtaataacacatcgattgctaatcttgaaaatacattaaacaataat 
gcatttatccagcaattattagctggaaatggctataatacaacacaatttgtaatatgg 
ttacaaaatggtatatgggctattatcgtttactttattgtttgtttgttgatttcattt 
ttagctctcatatctatgaatataagaatcttgtcaggtttcttattcttaatatcagca 
attgtaacgattcctttagttttacttatcgttactttaatcattccgatattattcttt 
attattgcgatgatgctatttataagaaaagataaagttgaaatggttgcgccacaatat 
tatgaagagtataacggaccgatttatgattatcgtgaacctgtgtatgagcgcccccaa 
ccgaaagatgattattatgatgtgcctaaatatgaaaaagaattggataaatcaaatact 
gtatatgatcaagaacaggaaagagataaatatgatcaatttcctaaacgtgcagttgaa 
agtgaatataatcatgatgagcgcactgaggaagaaccatcagtattatccagaeaggct 
aaatacaaacaaaaaagtactgaagaactaggtattgaagatgatggttattatgcagaa 
c c tgaag t tga t cc aaaagaa 1 1 gaaagcac aacaaaagegagaaaaage tgaaat taaa 
gc t aagaaaaaagaaaaacg t aaagc t ta t aac caacgaa tgaaagaacg taggaaaaa t 
caacctagcgcagttagtcaacgtcgaatgaattttgaagagcgacgtcaaatttacaac 
aatgatatttctgaagaacgcaattcaagtgaagttaaggacaaaaaagagcaagaa 


303. 


gtggaaaatacaattaatgaaagtgaaaagaaaaaacgatttaaattaaaaatgccaggt 
gcatttatgattttattcattttaacggttgttgcagttatagcaacatgggttattcct 
gctggtgcatattctaaactttcttacgaaccttcatcccaagaactaaagatagttaac 
cctcataaccaagtgaaaaaggttccgggtacgcaacaggaactagacaaaatgggggtt 
aaaattaagattgaacaatttaaatcaggtgcaattaataagccggtatcaattccgaat 
acttatgaaagattaaagcaacatccagctggaccagaacaaataacaagtagcatggtt 
gaaggtacgatagaagcggtcgatatcatggtattcattcttgtactagggggacttatt 
ggcgtagttcaagccagtggttcttttgaatcgggattgttagctttaacgaagaaaaca 
aaagggcatgaatttatgctaattgtgtttgtatcaatactaatgattatcggcgggaca 
ttatgtggtattgaagaagaagctgtagcattttatccgattttagtccctatatttata 
gcgttaggatacgattctatcgtttcagttggtgccatattccttgccagctctgtcggt 
agtacattttcaactattaacccgttctcggttgtaattgcctctaatgccgctggtaca 

s*r»r- 1* t- r-sr»rrrr3 t-irrrr»r- rrrr-;» t* t*rrrt;»rm;» hancrl-crchtotattotCOatCTCaatttr hcrtt 

attagttatttatattggtactgtaaaaaaattaaaaacgatcctaaagcgtcatattct 
tatgaagacaaagatgcttttgaacagcaatggtctgtattaaaagatgacgatagtgcc 
cattttactttgcgtaagaagataatccttacattatttgtactaccatttccaattatg 
gtatggggagttatgacgcaaggttggtggttcccagttatggcttcagcatttttaata 
tttacaattataataatgtttattgctgggacaggtaaatctggattgggagaaaaagga 
actgtagatgcatttgtcaatggtgcatcaagtttagtaggtgtatctttaattattggt 
ttagctcgaggtattaatttagtgttgaatgaaggtatgatttcagatacaatcttacac 
ttttcatcatctttagttcaacatatgagtggaccattatttatcatcgtattactattt 
attttcttctgtttaggttttatcgtgccatcatcttctggcttagcggtattatcaatg 
cctatctttgcaccactagctgatacagtaggtataccaagattcgtcatcgttacgaca 
tatcaatttggtcaatatgcgatgttattcttagcgccgactggacttgttatggccaca 
ctacaaatgttaaacatgcgatattcacattggttccgatttgtatggccggtagttgct 
tttgtattgattttcggtggcggagtactaattacgcaagtactaatttattca 



WO 02/059148 



PCT/EP02/00546 



- 73 - 



304. 


atgagcttttttaaacgcttaaaagataagtttgcaacaaataaagaaaatgaagaagtt 
aaatccttaacagaagaacaaggtcaagacaaattagaagatacacattctgaaggttca 
acgcaggacgcaaatgatttagcagaaaatgctgaagtgaaaaagaagccacgcaagttg 
agtgaagcgga t tt tgatgacga tggc t taa ta tcaa ttgaaga 1 1 1 tgaagaaattgaa 
gc tcaaaaaa tggg tgc taaa tttaaagcaggactcgaaaaatc teg tcaaaat ttccaa 
gaacaattaaataatttgatagcgagatatcgtaaagtagatgaagacttttttgaagct 
ttagaagaaatgttaatcactgcagacgtcggttttaatacagtgatgacgttaactgaa 
gaattacgtatggaagcacaacgacgtaatattcaagatactgaagatttgcgtgaagtc 
a t tg t tgaaaaaa teg t agaga 1 1 1 acca t caagaagatga taat tcagaagc tatgaac 
ttagaagatggtcgtttaaatgtcattttaatggttggtgtgaatggtgttggtaaaaca 
acaacaattggaaaattagcttaccgatataaaatggaaggtaaaaaagtaatgttagct 
gcgggcgatacttttagagcgggtgctattgatcaattgaaagtttggggcgaacgtgtt 
ggtgtagacgtaattagccaaagtgaaggttctgatccagctgctgttatgtatgatgcg 
attaatgccgctaaaaacaaaggtgttgatattttaatctgtgataccgctggacgttta 
caaaataaaacaaatctaatgcaagaattagaaaaagttaagcgtgtaattaatcgagca 
gtgccagatgcgcctcatgaagcattactatgtttagatgctacaactggtcagaatgcg 
ttgtcacaagctagaaactttaaagaagtaacaaatgttacaggtattgtattaacgaaa 
ttagatggtacagccaaaggtggta teg tat tagecat teg taa tgaa ttgcacatccca 
gttaaatatgtaggtttaggtgagcaattagatgacttacaaccatttaaccctgaaagt 
tatgtctacggcttattcgctgatatgattgaacaaaatgaagaaataacaacagttgaa 
aa tga tc aaa t tg t aacagaagaaaaggacg a t aa tea tggg t caaaa 


305. 


gtgttaaaaaagtggctaaattcaaacgtcaaacaattctttgttataactttcattagt 
gtaatattaacgcttattttattttctactcatatctatgattatattgtgaatggtact 
gtttttagcggggctggagatggattccgtcaaatgatgccatttcaaatgtatttgtat 
gaacatctacgtagtttttctagtttatatgatgcatcgtttggattaggtggcgattat 
atgaaaggactatcatattattattcgctgtcacctttaatgtggctaaattttctattc 
attaaaataggagaaacggttggtatatttaatccgacgacaatacatttttggccgaca 
aaccaact tat tatggcta tga tacgagctatcataacatttgtcgtgaccttc tact ta 
tttaaaatattacactttaaacgctcagcaaatatgatcgctacgattttatacggcatg 
tcaactgtcgttatatactttaattttacttggtcattttatggaaatttattatattta 
ttgccattatcgattcttggtttggaaagatattttcaacaacgcaaaatcggtattttc 
attgttgcgatagccttaacactatttagcaatttttatttcagttattatcaagctatt 
attataggttgctactatttatatcgactcattttcacttacaaatatgacattgtctct 
agaacacaaaaattaatttgcgtcatatctgctacagttttgagtgtgttatcaagtgta 
1 1 tggtt ta t tcac tggca tttc tgcgttt t tggaaaatgacagaaagcaaaatcccaat 
gttgatataccgtttttgacaccacttgattatcattattttttctttagcgatggattt 
tatattacgatttcaattcttactatcgttgcattattgtcattcaaactgtatcgtttt 
tacttttatagacttttcgcaatagtaacatggatattatttataggttcattatcacag 
tatttcgacagtgcttttaatggtttttcatttccagaaaggcgttgggtgtatatctta 
gcactatcatcaagtgctctttgcggattgtttattcaacatttatcaacattaaatatg 
aaatattatttaatcagaacaatacccgtatgcatcatcgcaatactttatgtattacta 
tcaccgacacacccacttgcacttatagtaggtattatcctgctaatagtgcttgccgtt 
attttaaaatttagtttatggcgttataaaaaattaaccgttgcaatattagtattaatc 
g 1 1 a tga t tcaacaa a t eg tea 1 1 1 taga taac aacaaaa acatggcaa t caaacc t ta t 
caacaatcattatcaacgttgaaacaacatgattaccatagtaactatgtaaaccagctt 
ataaaaaagataaatcaaaatgcaacaggctcatttaatcgcattgattatatgtcagac 
tatgcattaaattcaccatttatatatcattataatggcatttcattatattctagtatt 
tttaatgga'gacattttaaaatattatgacaagacactccaaattaatatgccaatcgat 
aaaaacagcactta taga ttacttggcaatcgtcaaaatttacta tcac tttggaatgtt 
aatgatcgaattagagtgaatcatgatgacaacttaccatatggatttaaaattaagtct 
gaacacaaagacaataaagttcgttggat tea ttctaaaaataccatccat tat ccaagt 
gcacatattacaaataaggtcttttccaataaagaattaaaatctccattagataaagaa 
caagcaatgttgcaagggattgtttctaacaatattaaagatgttaatacacattttaaa 
gccaataaaaatttactatcagattcaacaattaaattaaatagtgcagcctggcaatct 
cctacaaaacatttattacaagttaaacaaaataatggtggtctaactgtacagttgcca 
aaatcagtttctaatcaatttaaagatttgtattttgaaatggatttagaattactttcg 
ccggataaagctcatgatgttaaagtgaatgaatatacacaagaaagaaataaactcact 
tataaatatcgacgcgttgtaacacccgtaacgatacgcattaaagctccagatagaatt 
aga t ta t ca t tgee t aaagg taagta tcgag taaa 1 1 taaaaggga tat aeggegaagat 
tataccacgcttaaagacgcttcaaattcattagaagctgtcaaagttagtaagacaaag 
catggttatactattactaaaaataaaaattcatctgggtatattgttttgccaacagca 
tataatcaaggtatgaaagcgacatcaggtgatcaaagtcttaaagttgaacaagtaaat 
ggtgttatgaccggcattaaagcacctaaaaatataacaaagattcaattgagctatacc 
ccaccatactattatttacttataacaattactatatttggcattatatgtagtattatt 
ttcacgagatgggcaagacaaaaa 
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306. 


gtgcgtcaattggcacaagcaaaaaagaaatcgacagctaagaaaaaaacaacatcaaaa 

aaaagaacaaattcgaggaaaaagaagaatgataatccgatacgttatgtcatagctatt 

ttagtagttgtattaatggtgttgggtgttttccaattaggaataataggtcgtctaatt 

gacagcttctttaattatttatttgggtacagtagatatttaacatatattttagtactc 

t tagcaac tgg 1 1 1 ta t tacatac tc taaacg ta t tec taaaac t agacgaaegge tgg t 

tcgattgtattgcaaattgcattgctatttgtatcacagttagtttttcattttaatagt 

ggtatcaaagctgaaagagaacctgtactttcttatgtgtatcagtcataccaacacagt 

catttcccaaattttggtggcggtgtattaggcttttatttattagagttaagcgtacct 

ttaatttcattatttggtgtatgtattattactattttattattatgctcaagtgttatt 

ttattaacaaaccatcaacatcgtgaagttgcaaaagttgcactggaaaatataaaagct 

tggtttggttcatttaatgaaaaaatgtcggaaagaaaccaagaaaaacaattgaagcgt 

gaagaaaaagcaagacttaaagaagaacaaaaggcacgtcaaaatgaacagccacaaata 

aaaga tgtgagtgatt t tac ggaag tgc c tcaagaaagaga t a t tccaa 1 1 ta tgggc a t 

actgaaaatgaaagtaaaagccagagtcaaccaagtcgaaaaaaacgagtgtttgatgca 

gagaatagttcgaataacatcgtaaatcatcatcaagcagatcagcaagaacaattaaca 

gaacaaactcataacagtgttgaaagtgaaaacactattgaagaagctggtgaagttacg 

aatgtatcgtatgttgttccaccgttaactttacttaatcaacctgcaaaacaaaaagca 

acatctaaagctgaagtgcaacgtaaaggacaagtactagagaatacattaaaagatttt 

ggggtaaatgcaaaagtgacacaaattaaaattggtcctgcagtaactcaatatgaaatt 

caaccagctcaaggggttaaagtgagtaaaattgtaaacttgcataatgatattgcatta 

gctttagcagcaaaagatgttagaatcgaagcgccaatacctggtcgttctgcagtaggt 

attgaagtgccaaatgagaaaatttcattagtttcactaaaagaagttttagatgaaaaa 

ttcccgtctaataataaactagaagttggattaggaagagatatatcaggtgatccaatt 

actgttccactaaatgaaatgccacacttattggtggcaggatcgacgggtagtggtaaa 

tctgtttgtataaatggtattattacaagtattttattaaatgctaagccgcatgaagtt 

aaacttatgttaatcgatccgaaaatggttgaactaaatgtttataacggaattccacac 

ttattaattccggttgttacaaatcctcataaagctgctcaagctttagaaaaaattgta / 

gctgagatggaaagacgttatgatttattccaacattcatcaactagaaacattaaaggt 

tataacgaattaatccgtaagcaaaatcaagaattagatgagaagcaaccagaattacct 

tatatcgttgttattgtagatgagcttgcagatttaatgatggtagctggtaaagaagtt 

gaaaatgcgattcaacgtattacacaaatggcacgtgcagcaggtatacatttaattgta 

gcgacacaaagaccttctgtggatgtaattacaggtatcattaaaaataatattccatct 

agaatagcttttgctgtgagttctcaaacagattcaagaactattattggtactggcggc 

gcagaaaagt tact tgg taaagg tgacatgt tatacg ttggaaatgg tgactcatcacaa 

acacgtattcaaggggcgtttttaagtgaccaagaggtgcaagatgttgtaaattatgta 

gtagaacaacaacaggcaaattatgtaaaagaaatggaaccagatgcaccagtggataaa 

tcggaaatgaaaagtgaagatgctttatatgatgaagcgtatttgtttgttgttgaacaa 

caaaaggcaagtacatcattgttacaacgccaatttagaattggttataatagagcatct 

aggttgatggatgatttagaacgcaatcaggtaatcggtccacaaaaaggaagcaagcct 

agacaagttttaatagatcttaataatgacgaggtg 


307. 


atggctgaaaaattacaaagggaactgagcaatcgccacatacaattaattgcaattggc 
ggtgcaattggtacaggcttattcttaggtgctggtcaaacgattgcattaaccggccct 
tcaattctattaacatacatcattataggatttatgttatttatgtttatgcgaggttta 
ggagaaatcattatacagaatactgaatttaaatctttcgcagatgtaaccaatacatat 
attgggccttttgcaggatttgttaccggatggacatactggttctgttggattattaca 

ggtatggctgaagtaacggctgtggcaaaatatgttagcttttggttcccagaaattcca i 

aactggataagtgcactattttgtgtactgttattaatgtcattcaacctacttagcgca 

agacttttcggagaattagaattttggttctctatcattaaaatagcgacaattattggt 

ttaatagtagttggtttcgtcatgattctatttgcatttaaaactcaattcgggcatgcc ! 
agtttcacaaatctatatgaacacggcatattcgctaaaggtgcttctggattctttatg 

tctttccaaatggcactattctcatttgtaggaattgaaatgattggtgttacagctggg \ 

gaaacaaaagatccagttaaaacaattccaaaagcaattaacagtgtacccattagaatt 

ttaatattttacgttggggcgttagcggttatcatgtctattatcccttggcagcaagtt 

gatcctgataacagtccattcgtaaaattattcgcattgatcggaattccgtttgctgcg 

ggcttgattaattttgtagtattaaccgctgctgcttcatcatgtaacagtggtatattc 

tcaaatagccgtatgcttttcggtttatcaagtcaacaacaagcacctccgaacttttct 

aagacgaataaatatggcgttccacatgttgcaatctttgcttcatcagcattattactt 

gtggcagcattactaaactatattttcccagatgcgacaaaagtatttacgtatgtgact 

accatctctacagtgttatttttagttgtatggggtctgattatcattgcatatatcaat 

tatagtcgtaaaaacccagatctacataaaaatgctacgtacaaactattaggtggcaaa 

tatatgggctacttaatatttgtattcttcatttttgtgttcgggttattatttattaat 

gttgatacaagacgtgcaatttattttattccgatttggtttatacttttagcatttatg 

tac ttaagat a taaacg tatege tgc taaatcaaataaa 



i 



i 
i 



atgaatttgttaaagaaaaataaatatagtattaggaagtataaagtaggcatattctct 

actttaatcggaacagttttattactttcaaacccaaatggtgcacaagccttaactacg 

gataataatgtacaaagcgatactaatcaagcaacacctgtaaattcacaagataaagat 

gttgctaataatagaggtttagcaaatagtgcgcagaatacacctaatcaatctgcaaca 

accaatcaagcaacgaatcaagcattggttaatcataataatggtagtatagtaaatcaa 

gctacgccaacatcagtgcaatcaagtacgccttcagcacaaaacaataatcatacagat 

ggcaatacaacagcaactgagacagtgtcaaacgctaataataatgatgtagtgtcgaat 

aataccgcattaaatgtaccaactaaaacaaatgaaaatggttcaggaggacatctaact 

ttaaaggaaattcaagaagatgttcgtcattcttcaaataaaccagagctagttgcaatt 

gctgaaccagcatctaatagaccgaaaaagagaagtagacgtgcggcaccggcagatcct 

aatgcaactccagcagatccagcggctgcagcggtaggaaacggtggtgaaccagttgca 

attacagcgccatatacgccaacaactgatcctaatgccaataatgcaggacaaaatgca 

cctaacgaagtgctgtcatttgatgacaatggtattagaccaagtaccaaccgttctgtg 

ccaacagtaaacgttgfctaataacttgccgggcttcacactaatcaatggtggcaaagta 

ggggtgtttagtcatgcaatggtaagaacgagcatgtttgattcaggagataataagaac 

tatcaagcacaaggaaatgtaattgcattaggtcgtatacatggaactgatacgaatgac 

catggcgattttaatggtatcgagaaagcattaacagtaaatccgaattctgaattaatc 

tttgaatttaatacaatgactactaaaaacggtcaaggcgcaacaaatgttattatcaaa 

aatgctgatactaatgatacgattgctgaaaagactgttgaaggcggtccaactttgcgt 

ttatttaaagtacctgataatgtgagaaatctcaaaattcaatttgtacctaaaaatgac 

gcaataacagatgcgcgtggcatttatcaactaaaagatggttacaaatactatagcttt 

gttgactctatcggacttcattctgggtcacatgtttttgttgaaagacgaacaatggat 

ccaacagcaacaaataataaagagtttactgtaacaacatcattaaagaataatggtaat 

tctggtgcttctctagatacaaatgactttgtatatcaagttcaattacctgaaggtgtt 

gaatatgtgaacaattcattgactaaagattttccaagtaacaattcaggcgttgatgtt 

aatgatatgaatgttacatatgatgcagcaaatcgtgtgataacaattaaaagtactgga 

ggaggtacagcaaactctccggcacgacttatgcctgataaaatactcgatttaagatat 

aaattacgtgtaaataatgtgccgacaccaagaacagtaacatttaacgagacattaacg 

tataaaacatatacacaagatttcattaattcagctgcagaaagtcatactgtaagtaca 

aatccatatactatcgatatcatcatgaataaagatgcattacaagccgaagttgacaga 

cgtattcaacaagctgattatacatttgcgtcattagatatctttaatggtctgaaacga 

cgcgcacaaacgattttagatgaaaatcgtaacaatgtaccattaaataaaagagtttct 

caagcatatattgattcattaactaatcaaatgcaacatacgttaattcgaagtgttgat 

gctgaaaatgcagttaataaaaaagttgaccaaatggaagatttagttaatcaaaatgat 

gaattgacagatgaagaaaaacaagcagcaatacaagttatcgaggaacataaaaatgaa 

ataattggtaatattggtgaccaaacgactgatgatggcgttactagaatcaaagatcaa 

ggtatacagaccttaagtggggatactgcaacaccggttgttaaaccaaatgctaaaaaa 

gcaatacgtgataaagcaacgaaacaaagggaaattatcaatgcaacaccagatgttact 

gaagacgagattcaagatgcactaaatcaattagctacggatgaaacagatgctattgat 

aatgttacgaatgctactacaaatgctgacgttgaaacagctaaaaataatggcatcaat 

actattggagcagttgttcctcaagtaactcataaaaaagctgcaagagatgcaattaac 

caagcaacagcaacgaaaagacaacaaataaatagtaatagagaagcaactcaggaagag 

aaaaatgcagcattgaacgaattaactcaagcaaccaaccatgctttagaacaaatcaat 

caagcaacaacaaatgctgatgttgataacgccaaaggagatggtctaaatgccattaat 

ccaattgctcctgtaactgttgttaagcaagctgcaagggatgccgtatcacatgatgca 

caacaacatatcgcagagatcaatgctaatcctgatgcgactcaagaagaaagacaagca 

gcaattgacaaagtgaatgctgctgtaactgcagcaaacacaaacattttaaacgctaat 

accaatgctgatgttgaacaagtaaagacaaatgcgattcaaggaatacaagcaattaca 

ccagctacaaaagtaaaaacagatgcaaaaaatgccatcgataaaagtgcggaaacgcaa 

cataatacgatatttaataataatgatgcgacgctcgaagaacaacaagcagcacaacaa 

ttacttgatcaagctgtagccacagcgaagcaaaatattaatgcagcagatacgaatcaa 

gaagttgcacaagcaaaagatcagggcacacaaaatatagtagtgattcaaccggcaaca 

caagttaaaacggatactcgcaatgttgtaaatgataaagcgcgagaggcgataacaaat 

atcaatgctacaactggcgcgactcgagaagagaaacaagaagcgataaatcgtgtcaat 

acacttaaaaatagagcattaactgatattggtgtgacgtctactactgcgatggtcaat 

ag t a t tagagacga t gcag t c aa t caaa t cggcgc ag 1 1 c aaccgca tg taacgaagaaa 

caaactgctacaggtgtattaaatgatttagcaactgctaaaaagcaagaaattaatcaa 

aacacaaatgcaacaactgaagaaaagcaagtggctttaaatcaagtggatcaagagtta 

gcaacggcaattaataatataaatcaagctgatacaaatgcggaagtagatcaagcgcaa 

caattaggtacaaaagcaattaatgcgattcagccaaatattgttaaaaaacctgcagca 

ttagcacaaatcaatcagcattataatgctaaattagctgaaatcaatgctacaccagat 

gcaacgaatgatgagaaaaatgctgcgatcaatactttaaatcaagacagacaacaagct 

attgaaagtattaaacaagctaacacaaatgcagaagtagaccaagctgcgacagtagca 

gagaataatatcgatgctgttcaagttgatgtagtaaaaaaacaagcagcgcgagataaa 

atcactgctgaagtggcgaagcgtattgaagcggttaaacaaacacctaatgcaactgac 

gaagaaaagcaggctgctgttaatcaaatcaatcaacttaaagatcaagcaattaatcaa 

attaatcaaaaccaaacaaatgatcaggtagacacaactacaaatcaagcggtaaatgct 

atagataatgttgaagctgaagtagtaattaaaccaaaggcaattgcagatattgaaaaa 

gctgttaaagaaaagcaacagcaaattgataatagtcttgattcaacagataatgagaaa 

gaagttgcttcacaagcattagctaaagaaaaagaaaaagcacttgcagctattgaccaa 

gctcaaacgaatagtcaggtgaatcaagcagcaacaaatggtgtatcagcgattaaaatt 

a 1 1 caacc tgaaacaaaag 1 1 aaaccagc tgcacg t gaaaaaa t caat caaaaagcgaa t 

gaattacgtgctaagattaatcaggataaagaagcaacagcagaagaaagacaagtagca 

ctagataaaatcaatgaatttgtaaatcaagccatgacagatattacgaataatagaaca 

aatcaacaagttgatgatacaacaagtcaagcgcttgatagcattgctttagtgacgcct 

gaccatattgttagagcagctgctagagatgcagttaagcaacaatatgaagctaaaaag 

cgcgaaattgagcaagcggaacatgcgactgatgaagaaaaacaagttgctttaaatcaa 

ttagcgaataatgaaaaacgtgcattacaaaacatcgatcaagcaatagcgaataatgat 

gtgaaacgtgttgaaacaaatggcattgctacactaaaaggtgtacaacctcatattgta 

attaagcctgaagcacaacaagcaataaaagcaagtgcagaaaatcaagtagaatcaata 

aaagatacaccacatgcaacagttgatgaattagatgaagcgaatcaattaattagcgac 

acactcaaacaagcgcaacaagaaatagaaaatacaaatcaagatgctgctgttactgat 

gttagaaatcaaacaatcaaggcaatagagcaaataaaacctaaagtaagacgtaaacga 

gctgcgcttgatagcattgaagaaaataataaaaatcaactcgatgcaatccgaaatacg 

ttggatactactcaagatgaaagagatgttgctattgatactttaaataaaattgtaaat 

acaattaaaaatgacattgcacaaaacaaaacgaatgcagaagtggatcgaactgagact 

gatggcaacgacaacatcaaagtgattttacctaaagttcaagttaaaccagcagcgcgt 

caatctgttggtgtaaaagccgaagctcaaaatgcactaatcgatcaaagcgatttatca 

actgaagaagaaagactagctgctaaacatttagtagaacaagcacttaatcaggctatt 

gatcagatcaatcatgcagataagactgcccaagttaatcaagatagtataaatgctcaa 

aatattatttcaaaaattaaaccagcgacaacagttaaagcaacagcattacaacaaatt 

caaaatatcgctacaaataaaattaatttaattaaagcaaataacgaagcgacagatgaa 

gaacaaaatattgcaatagcacaagttgaaaaagagttaattaaagctaaacaacaaatt 
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gctagtgcagtgactaatgcagatgtggcatatttattgcatgatgagaaaaacgaaatt 
eg tgaaa tcgaacc tg t tat taacagaaaggcg tc tgc t cgagaacaa t tgacaaca t ta 
ttcaacgataaaaaacaagcaattgaagcgaatattcaagcaacggtagaagaaagaaat 
agtatattagcacagttacaaaatatttatgacactgctattggacaaattgatcaagat 
cgtagcaatgcacaagttgataaaacagcatcattaaatctacaaacaatacatgattta 
gatgtacatcctattaaaaagccagatgctgaaaaaacgattaatgatgatcttgcacgc 
gtcactgctttagtgcaaaattatcgaaaagtaagtaatcgtaataaggctgatgcatta 
aaagc tataactgett taaaa 1 1 acaaa tgg a t gaagaa t taaaaacagc aege ac t aa t 
gctgatgttgatgcagttttaaaacgatttaatgttgcattaagcgatatagaagcagta 
attactgaaaaagaaaatagcttactgcgaattgataacattgctcaacaaacatatgcg 
aaattcaaagcgatcgcaacaccagaacaattagctaaagtaaaagtattaattgatcaa 
tatgttgcagatggcaatagaatgattgatgaagatgcgacattaaatgacatcaaacaa 
cacacgcaattcattgttgatgaaattttagcaattaaattaccagctgaagcgacgaaa 
g t a tc ac caa aagaaa 1 1 c agecage tccaaaag t ttgtacgcctat t aaaaaagaagag 
acacatgaatcgcgcaaagttgaaaaagaacttccaaatacaggttctgaaggaatggat 
ttaccattgaaagaatttgcactgattacaggtgcggctttgttagctagaagacgtact 
aaaaacgaaaaagaatca _ 
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309. 


atgagtgttgaaatagaatcaattgaacatgaactagaagaatcaattgcatcattgcga 
caagcaggcgtaagaattacacctcaaagacaagcaatattacgttatttaatttcttca 
catactcatccaacagctgatgaaatttatcaagcactttcacctgattttccaaatata 
agtgttgcgacaatatataataacttaagagtgtttaaagatattggaattgtaaaagaa 
ttaacatatggagactcatcaagtcgattcgactttaatacacataatcattatcatatt 
atatgtgaacaatgtggtaagattgttgattttcaatatccacagttaaatgaaattgaa 
agattagctcagcatatgactgactttgacgtaacacatcatcgaatggaaatttatgga 
gtttgtaaagaatgccaagataaa 


/ 


310. 


atgagtgaaaaacaacaaattctcgattatatagaaacaaataaatatagttatatcgaa 
atcagtcatagaattcatgaacgtcctgaacttggtaatgaagaaatatttgcgtctcga 
actttaatagatcgtttgaaagagcatgattttgaaattgaaaccgagattgctgggcat 
gcaactgggtttatagcgacatatgattcaggacttgacgggccagctataggtttttta 
gcagaatacgatgctttgccaggattgggtcatgcttgtggtcataatatcattggaact 
gcaagtgttcttggtgcaattggtttgaagcaagtgattgaccaaattggtggtaaagta 
gtcgttcttggatgtccagctgaagaaggtggggaaaatggtagcgctaaagcttcttat 
gtcaaggctggtgtgattgatcaaatagacattgccttaatgattcatccgggaaatgaa 
acttataaaacgattgatactttggcagtggatgttttagatgttaaattttacggaaaa 
agtgctcatgcctctgaaaatgcagatgaagcgttaaatgcattagacgctatgattagt 
tattttaatggtgtagcacaactacgacaacatattaaaaaagatcaacgtgtgcatggt 
gtgattttagatggcgggaaagcagctaatattattccagactatacacatgctcgtttt 
tatactagagcaatgacgcgtaaagaattggatatattaacagaaaaagtaaatcaaatc 
gcacg tggagc t gcga t acagac tgg t tg tga ttatgaattt gg tcgaa t tcaaaacgg t 
gtgaatgaattcattaaaacgccgaaattagatgatttatttgctaaatatgctgaagaa 
gttggtgaagcagttattgatgatgattttggttatggctctacggatacagggaacgta 
agtcatgttgtgccaacaatacatcctcatattaaaataggatcacgtaatttagtagga 
catacgcatagatttagagaagcggctgcgagtgtacatggtgatgaagcattaattaaa 
ggcgctaaaataatggcgttgatggggttagagttaattacaaatcaagacgtttatcaa 
gaca 1 1 a 1 1 gaagagca tgcgc a 1 1 tgaaagggaa t gggaag 




311. 


atgactacgaccttcattattagctacattattttagcgctcattattgttggggttatc 
aatttatttttaataagatcaagaaaaaaaggcaaacgccaacaaaaggaacaacaattt 
acgacacg t caa t c aaa tcaa t c taaa 1 1 taaagc tag tga 1 1 tagacaaaacaac tga t 
caatcgacacaacgtatgacgcatgaagagttgcgtgttgacaatcaagatgatcatagc 
caagttagtctaaatggttacacaaaggggtctgagaaagatcaagaagcattcactaat 
aataaggatgaggaagcagttgctgctaaaaatcctgaatcagaagaatataaagtgaat 
gaaaaaataaaaaaagaacataaaaactttatttttggtgaaggtgtttcacgcggtaaa 
atattagcggcattattattcggtatgtttattgcgattttaaaccaaacattattaaat 
gttgctttaccaaaaattaatacggaatttaatatttctgcgtcaacagggcaatggttg 
atgacgggattcatgttagtaaacggtattttaataccaattacggcgtatctatttaat 
aaatattcatatcgaaaattatttttagttgcgttagtactctttacaattggttcatta 
atctgtgcgatttcaatgaatttcccaatcatgatggttggacgtgtattacaagccatt 
ggtgcaggtgtactaatgccattaggttcaattgttattattacaatttatccacctgaa 
aaacgtggtgctgccatgggtacaatgggtatcgcaatgattttagcacctgcaattggt 
ccaacattatcaggttatattgtacaaaattaccattggaatgtgatgttttacggtatg 
ttcattatcgggattatcgctattttaattggttttgtatggtttaagttatatcaatat 
acaacaaaccctaaagctgatatcccaggtatcatttttagtacgattggttttggtgct 
ttgttatatggtttctcagaagctggcaacaaaggttggggttcagtagagatagaaaca 
atgtttgcgattggtattatctttattattctattcgttattagagaattaagaatgaaa 
tcaccaatgttgaatttagaagtattgaaattcccaacatttacattaacaacaattatt 
aatatggttgtaatgttaagtttatatggtggtatgattttattaccgatttatttacaa 
aatttacgcggattctcagcattagattccggattgttattattacctggttctctaatt 
atgggtctactaggaccatttgcaggtaaattgttagatactattggtttaaaaccatta 
gctatctttggtattgctgtaatgacttatgcaacatgggaattaactaaattaaatatg 
gatacaccatatatgacaatcatgggtatctatgtacttcgttcatttggtatggcattt 
ataatgatgccaatggtaactgcagctattaatgcgttaccgggacgacttgcctctcat 
ggtaatgctttcttaaatacgatgcgtcaattagcaggctctataggtacagcaatctta 
gttactgtaatgacaacacaaactacacaacacttatcagcttttggggaagagttagat 
aaaacgaatcctgttgtacaagatcatatgcgtgaattagcatcacaatatggcggacaa 
gaaggcgcaatgaaagtgttactacaatttgtaaataaactagcaacggttgaaggtatt 
aatgatgcatttatagttgcaacgatatttagcatcatcgccttaattttatgtttattt 
ttacaaagtaataaaaaagcaaaagctacagctcaaaagttagatgcagataatagtatc 
aatcatgaa 




312. 


atgattaaaaataaaatattaacagcaactttagcagttggtttaatagcccctttagcc 
aatccatttatagaaatttctaaagcagaaaataagatagaagatatcggccaaggtgca 
gaaatcatcaaaagaacacaagacattactagcaaacgattagctataactcaaaacatt 
caatttgattttgtaaaagataaaaaatataacaaagatgccctagttgttaagatgcaa 
ggcttcattagctctagaacaacatattcagacttaaaaaaatatccatatattaaaaga 
atgatatggccatttcaatataatatcagtttgaaaacgaaagactctaatgttgattta 
attaattatcttcctaaaaataaaattgattcagcagatgttagtcagaaattaggctat 
aatatcggcggaaacttccaatcagcgccatcaatcggaggcagtggctcattcaactac 
tctaaaacaattagttataatcaaaaaaactatgttactgaagtagaaagtcagaactct 
aaaggtgttaaatggggagtgaaagcaaattcattcgttacaccgaatggtcaagtatct 
gcatatgatcaatacttatttgcacaagacccaactggtccagcagcacgagactatttc 
gtcccagataatcaactacctcctttaattcaaagtggctttaatccatcatttattaca 
aca t tg tcac acgaa agagg t aaagg tga t aaaagcgag 1 1 tgaaa t cac 1 1 acggcaga 
aacatggatgctacatatgcttacgtgacaagacatcgtttagccgttgatagaaaacat 
gatgcttttaaaaaccgaaacgttacagttaaatatgaagtgaactggaaaacacatgaa 
gtaaaaat taaaagcatcacacc taag 
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313. 


atgcaatcaacgaaaaccaaaacgaagcatttttcatttttattgctaattacgttaggc 
gtcatgaccgcttttggcccactaactatagatatgtacgtaccatcattacctaaagtg 
caaggtgattttggttctactacatcagaaattcaattaacattatcattcacaatgatt 
ggtcttgcactaggccaatttatctttggacctttatccgatgcfctttggtcgcaaacgg 
attgctgtatccattttgatcattttcattttggtatcaggtttgtctatgtttgttgat 
caattgccattattcttaactttacgatttattcaaggtttaactggtggtggcgtcatc 
gtgattgcaaaagcctctgctggtgataaatttagtggcaacgcactcgctaaattttta 
gcatctttaatggtagttaatggcatcatcactattcttgcaccattagccggtggatta 
gctttatccgtagcaacatggcgttctattttcacaattttaactattgtggcactcatc 
attttaattggcgtcgcttctcaattacctaaaacatctaaagatgaattaaagcaggtg 
aattttagtagcgtcattaaagattttggaagtcttttgaaaaaaccagcatttattatt 
ccaatgctattacaaggtttaacttatgtaatgctatttagttattcatctgcatcgcca 
tttattactcaaaaattgtataatatgacaccccaacaatttagtatcatgtttgctgtt 
aacggtgtaggtttaatcattgtcagtcaagtcgttgctttattagtagaaaaattacat 
cgccacatattattaatcattttaactattatacaagtggtaggtgttgctttaattatc 
ctgacacttacattccatttaccactttgggtcttactcatcgcattcttcttaaatgtg 
tgtcctgtgacgtcaattggaccgcttggtttcacaatggctatggaagaacgaacaggt 
ggcagtggtaacgcatcaagtttacttggcttattccaatttatcttaggtggcgctgtt 
gcaccattagttggcttaaaaggcgaatttaatacatcaccatatatgattattatcttc 
attacagccattctattagtcagtctacaaatcatttactttaaaatgattaaaaagcaa 
catgtcgca 


314. 


atgatgtatggatatccagagaaatggttggaaggtatgacaactggagaaggtatcgcg 
gcagaat tacgc ttaggcattgtgaatggtcacatagctgaaggtacgttactcactgaa 
aatcaaatggcaaagcaatttaatgtgagtcgttcgccaattcgagatgcatttaaatta 
ttgcaacaaaatcaactcatccaattagaaagaatgggtgcacatgtgttgccgtttggg 
gaacaagaaaagaaagaaatgtatgatttgcgactgatgttagagtcatttgcattttca 
agagttaaaaatcaagagcgactacctatcgtaaaagaaatgaagaaacaacttgaaatg 
atgaaagtggcagtaaaatttgaggatgcagaatcatttacgaagcatgactttgaattt 
catgaaacattaatcaaagcatctaatcatcaatatttaaactcattttggagtcattta 
aaaccagtaatgatggcactcgttttaacatccatgcgacaacgtatgcaacagaacccg 
caagattttgaacgcatacatcataatcatcaagtgtttattgatgcagtggaacaatac 
gacagtcaaattttgaaagaagcgtttcatttaaatttcgacgatgttggtaaagatatt 
gaagga t t t t gg t tgaat 


315. 


a tgggaag 1 1 1 1 1 1 caa t aaaa t age acgaaaagagga tc egge t a tc t a t c aaaa t aaa 
gatggtcatttaaagcgtacacttcgggtgcgtgatttcttagctttaggtgtaggaaca 
attgtatcgaca tctatctt tacgc tacc tggca t tgttgctgcagaacatgcaggaccg 
gccgttgcgttatcattcttactcgctgctattgttgctggtttagttgcatttacttat 
gcagaaatggctgccgctatgccatttgcaggttcagcctattcttgggtcaatgtatta 
tttggtgaattttttggatgggttgccggttgggctctattagctgaatattttatcgcc 
gtagcctttgttgcatcaggattctcagcgaatttacgcggacttgtgaaaccaattggc 
atcgaattacctgcagcattatcaaatccatttggtacaaatggcggttttatcgatatt 
attgctgctatcgttattttattaactgcattattactatcacgtggtatgtcggaagca 
gctcgtatggaaaatattttagttattttaaaagtattagctattattttatttgtcatc 
gtaggtttaacagcaataaatgttagtaactatgtgccatttattccagaacacaaagta 
actgctacaggtgactttggtggatggcaaggcatatatgctggtgtttcaatgattttc 
ttagcgtatatcggtttcgattctatcgcagcaaactcagcagaagcacttgatcctcaa 
aagacaatgcctagaggtattcttggttctttaagcgttgctatcgtattatttattgct 
gtagcacttgtgttagttggtatgttccattactcacaatacgcaaacaatgctgaacct 
gt tgg t tgggc 1 1 1 acg tcaaag tgg tea tgg tg t tgt agcagc ta t tgt tc aagc t a t c 
tctgttatcggtatgtttacagcattaattggtatgatgttagcaggctcacgtttactt 
tattcatttggacgtgacggcttattaccttcatggttaagccacttaaacgacaaacat 
ttacctaatcgcgcactagttatacttactattattggtgttttaattggttctatgttc 
ccattcgcatttttagcacaattaatttcagcaggtacacttgttgcatttatgttcgtt 
tcattagcaatgtatcgtttgagaaagcgtgaaggtaaagatctaccaattcctgcattt 
aaattacctttatatcctgtgttaccagcaattacatttgttttagtattgctagtattc 
tggggattaggattcgaagcgaaattatacactttaatttggtttattgttggtatcatc 
ctatatttaagttatggacttagacattctaagaaaaatgacgtagctgaataccaccca 
ccaaaa 


316. 


atgaatagtgataatatgtggttaacagtaatggggctcattattattatttcaattgta 
ggtttactcattgccaaaaagataaatccagttgtaggtatgacaatcataccttgctta 
ggggcaatgattttaggatatagtgtgacagatttggttggattttttgctaaagggtta 
gatcaagtcatcaacgttgttattatgtttatctttgccattattttctttggcatcatg 
aacgatagtggtttattcaagccgcttgtcaaacgcttaatattaatgacacgaggcaat 
gtcgtcattgtctgtgcaatgacagctttaattggcacaatagcccaattagatggggcc 
ggtgcggtaacatttttgctttctattcctgcattattacctttatataaagcgttaaat 
atgaataaatatttattgattttactattagcattaagcgcggcgattatgaacatggta 
ccttggggaggtccaatggctcgtgtagctgcagtgttaaaagccaaaagtgtcaatgaa 
ttatggtatggattaatacctattcaaataataggtttcattcttgttatgttgtttgcg 
g t a t a tc 1 1 gga 1 1 1 aaagaacagaaacg ta tc a aaaaagcaa tagagagaaa t gaa t ta 
ccgcaaacacaagatatagatgtacataaattagttgaagtatatgaacgagatcaagat 
gtaaggtttcctgtaaaaggacgtgcaagaacaaaatcatggataaaatgggtgaataca 
gctttaactttagctgttattctatcgatgttaataaatattgcgccacctgaatttgca 
ttcatgataggtgtttcgttggcacttgttattaattttaaatcagtggatgaacaaatg 
gaacgattaagagcgcatgcgccgaatgcattaatgatggctgcagtgattattgcagca 
ggtatgtttttaggtgtactaaatgaaaccggtatgcttaaagcgattgcgaccaattta 
atcaaagtgattcctgcagaagtaggaccatacttgcatattattgtaggtttacttggc 
gtaccattagatttactaactagcacagacgcttattattttgctgtgttaccgattgtc 
gaacaaacagcagggcaatttggtgtaccgtctgtatcaacagcttattcaatggtcata 
gggaatattataggtacatttgtcagcccattttcaccagccttatggttggcaattggt 
ttagcagaggcaaacatgggcacgtatattaagtatgcattcttttggatttggggattc 
gctatcgttatgttagtaattgcaatgttgatgggcattgtgacgatt 
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317. 


atggaaaacacggttaaatatcgtaagtttatactccctatcgttgtaggtctccttatt 
tgggcacttacaccttttaaaccggatgctgtggatccaacagcatggtatatgttcgca 
atattcgtcgcgacaatcattgcttgtattacacaaccgatgccaattggggccgtctct 
ataattggatttacaatcatggtactcgttggcattgttgacatgaaaacggctgtcgct 
ggttttggtaataatagcatttggttaattgctatggcatttttcatttcgagaggattt 
gtgaaaacaggtc t tggtagacg ta tcgcac t tea 1 1 teg tcaaa t ta 1 1 tgg taaaaaa 
acattaggattagcatattctatcgtcggtgtagatttaattctagcgcctgctacacca 
agtaataccgcgcgtgc tgg tggaatcatgttcccaatta tcaaa tcactttctgaa tea 
tttggttcgaaaccgaaagacggatcagcacgcaaaatgggtgcatttcttgttttcaca 
gaattccaaggtaatttaattactgcggctatgtttttaactgcaafcggccggtaacccc 
cttgcacaaaatttagcatctagcacatctaatgttcacattacatggatgaattggttt 
ctagctgctttagttcctggacttgtttccttaattgttgtaccttttattatttataaa 
atttatccaccaactgttaaagaaacaccaaatgctaagagttgggctgaaaatgaatta 
gcgactatgggtaaaatcgctttagctgaaaaatttatgattggtatttttgtcgttgcg 
ttaacactatggattgtcggaagtttcattcatattgatgcaactttaacggcctttatt 
gcgctagcattgttattattgacaggcgtcttaacatggcaagacattttaaacgaaaca 
ggtgcttggaacacattagtatggttctcagtattagtgttaatggccgaccaattaaac 
aagcttggatttattccttggttaagtaaatccattgctacaagtcttggtggcttaagc 
tggcctatagtcctggtcattttaatattgttctacttctattcacattacttatttgca 
agttctacagcacatatcagtgcgatgtatgcagcattactaggcgttgccatcgcagcc 
ggtgcaccaccattattcagtgcattaatgttaggtttcttcggtaacctattagcttca 
acaacacactatagtagtggtccagcgccgattctattctcttcaggttacgtgactcaa 
aaacgttggtggacaatgaacttaatattaggtttcgtctactttattatctggattggt 
ttaggatcactttggatgaaagtaattggtatattt 


318. 


atgaataaagtaattaaaatgcttgttgttacgcttgctttcctacttgttttagcagga 
tgtagtgggaattcaaataaacaatcatctgataacaaagataaggaaacaacttcaatt 
aaacatgcaatgggtacaactgaaattaaagggaaaccaaagcgtgttgttacgctatat 
caagg t gecac t gacg t cgc tg t ate 1 1 tagg t g t taaacc tg taggtgc t g tagaa t ca 
t ggacacaaaaaccgaaa 1 1 cgaa taca taaa aaatga 1 1 1 aaaagatac t aaga t tgt a 
gg t caagaacc tgeace taac 1 1 agaggaaa tc tc taaa 1 1 aaaaceggae t taa t tg t c 
gcgtcaaaagttagaaatgaaaaagttt'acgatcaattatctaaaatcgcaccaacagtt 
tctactgatacagttttcaaattcaaagatacaactaagttaatggggaaagctttaggg 
aaagaaaaagaagctgaagatttacttaaaaagtacgatgataaagtagctgcattccaa 
aaagatgcaaaagcaaagtataaagatgcatggccattgaaagcttcagttgttaacttc 
cgtgctgatcatacaagaatttatgctggtggatatgctggtgaaatcttaaatgattta 
ggattcaaacgtaataaagacttacaaaaacaagttgataatggtaaagatattatccaa 
ct taca tctaaagaaagcattccattaatgaacgctgatcatatttttgtagtaaaa tea 
gat ccaaa tgcgaaagatgc tgcat t ag t taaaaagac t gaaagcgaa tgga c t tcaag t 
aaagagtggaaaaatttagacgcagttaaaaacaaccaagtatctgatgatttagatgaa 
atcacttggaacttagctggcggatataaatcttcattaaaacttattgacgatttatat 
gaaaag 1 1 aaa ta 1 1 gaaaaac aa tc aaaa 


319. 


atgattaatcagtctatatggcgcagtaactttcgcattttatggctcagtcagtttata 
gcgattgctggactgacagtacttgtgccattattgccaatttatatggcatcactacaa 
aatctatcagtcgtagaaatacagttgtggagtggtatagcgattgctgctccagctgta 
acgacgatgatagcttcgccgatatgggggaagctaggtgataagatcagccgaaaatgg 
atggtgttaagagcgttacttggtttggcggtatgcttatttttaatggcattgtgtacg 
acaccattacagtttgtacttgtgaggttattgcagggactatttggtggtgttgttgat 
gcatcaagtgcgtttgcgagtgcagaggcgccagctgaagatcgtggaaaggtattagga 
agactgcaaagttcagtcagcgcagggtctc t tgtggggccat taa ttggcggtgt taca 
gcttcgatattaggttttagtgcgttactgatgagtattgccgttattacttttattgtc 
tgtattttcggtgcattaaaattgattgaaacgacacatatgccaaaatcacaaacacca 
aatattaataaaggtattcgccgttcatttcaatgtctattatgcacacaacaaacatgt 
cgatttattatcgttggcgttttagcaaactttgctatgtatggcatgctaactgcatta 
tcaccacttgcttcatcagtgaatcatacagcgatagatgaccgtagtgtgattggattt 
ttacagtccgcattttggacggcttcgatattaagcgcgcctttatggggacgctttaat 
gataaatcatatgttaaatcagtatatatatttgccacgattgcatgtggttgtagtgcg 
atactgcaaggtttagcgacgaatatagagtttttaatggctgcaagaatacttcaagga 
ttaacat at ag tgcat tgattcaaagtgtcatgtttgttgtcgtgaatgcgtgtcatcaa 
caac t taaaggcac a 1 1 tg 1 1 ggaacgacgaacag t a tg 1 1 ag t tg t tgg tcaaa 1 1 at t 
ggcagtcttagtggcgctgccattacaagttatactacaccagctactacgtttatcgtt 
atgggcgtagtatttgcagtaagtagtttatttttaatttgttcaaccatcactaatcaa 
atcaacgatcacacattaatgaaattatgggagttgaaacaaaaaagtgcaaaa 


320. 


a t gaagega 1 1 a t tcga tg tag tgag 1 1 caa t a t a tgg 1 1 tagt ag 1 1 t 1 aag t c cga 1 1 
ctgttaattacagcattactaattaaaatggaatcacctggaccagccattttcaaacaa 
aaaagaccgacgattaataatgaattgtttaatatttataagtttagatcaatgaaaata 
gacacacc t aa tg t tgcaac tga 1 1 1 aa tgga 1 1 caaca teg ta t a taacaaagacaggg 
aaggtcattcgtaagacctctattgatgaattgccacaattattgaatgttttaaaagga 
gaaatgtcaattgtaggtcctagaccagcgctttataatcaatacgaattaatcgaaaaa 
cgtacaaaagcgaacgtgcatacgattagaccaggtgtgacaggactagctcaagtgatg 
gggagagatgatatcactgatgatcaaaaagtagcgtatgatcattattacttaacacat 
caatctatgatgcttgatatgtatatcatatataaaacaattaaaaatatcgttacttca 
gaaggtgtgcatcac 
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321. 


atggcacaacttaattcaaagatagcttccttaaaattattcgcaagttacgccatagca 
acttatattttagttatattaacgagtgcattaaatctttttaaaggttatgtggccgat 
acgttctatattgctgaaacattgctaatcgttttaaccatcattttaattattatttta 
acaacggaacaaacatggaagcatcatgacctatggcgacgtatcgtcgaagtgttgtta 
ttgttgatgacattaacaggcaacgtatttacattattaatgtttgtaagtattagacgt 
taccaacgtacatcgcaaatacatagttataacgggtgggaatcgtttatacgaaaaact 
actagacatcgtattgcgattatcgggttacttattttagtctacatgctgacattatca 
attgtgtcacaatttacatttgatacgacattggctactaaaaatcagttcaatgcactg 
ttacatggaccgagtctagcctatccgtttggtactgatgatttcggtagagacttattt 
acacgcgtagttgtaggaacgaagctgacattttcaatttcaattatttcagtagttatt 
gcagttatttttggtgtgttactaggcactatcgcaggttattttaatcatattgataat 
ttaataatgcgaattttagatgtagtgtttgcaattccatcattattgttagcggtggca 
attattgcatcatttggagcaagtattccaaatttaattattgctttaagtatcggtaat 
a tacca teat ttgcacggacaatgcgtgccagtgttttagaaattaaacgcatggaatat 
gtagatgcagcacgtatcactggtgaaaacacttggaatatcatatggcgttatatttta 
ccgaatgcgattgcgcctatgattgtacgtttttcattaaatataggtgtggttgtatta 
acaacaagtagtttaagtttcctaggacttggtgttgcacctgatgtagctgaatggggc 
aacattttacgtaccggtagtaactacttggaaacgcacagtaatttagctattgtacct 
ggtgtttgtattatgttcgtcgttttagcatttaattttataggtgatgcagtgcgtgat 
gcactagatccaagaattcat 


322. 


atgaaaacaatacatttgtttcgcatctaccactcttttttattgaaaaagtggtatttg 
attatctatttactatttatattagcggcactccttattacattaacgacaatccaacat 
gtaacagaagatgacaatcattttaatataggtgtcgtagataaagatcaatcaagtgaa 
acgaaattaatcttaaactctattggtaaagggagtaacctaggaaaaaacgtgagcatt 
aaagcatatgatgataagcaagcacatactttgttaaaaaaacataaacttcaaggctat 
tttgtttttgataaaggtatgaccaaggcattttataaacaaggcgaactaccaatttca 
gtatatacatatgatcaacaatccatgaaaagtgtcgtgctatctcagctaacagattct 
gtttaccaacgtcttatgcgatcaatgggtggcatcttagcttttcaagacttagcaccg 
aaagcatcacattctgacagtatcaatgttatgactgatttgctgattacaggattaaac 
cgttcaggtgcatttaacttagaaccgattcatttatacgatacgggcagttattatgca 
attacaggatttttaacaacggtattcatctttgcactatctttatttacagttttgaaa 
atgaatcaagatactgtattgaaagcgcgattgaaaatgtttcatttttctaaagagcgt 
ttattaatcattcgtacgttgattacatggttttatactatgttatggagtatcgttggt 
gtagtttggattgtgttcagtattccgaatatctttgaattatataattggccaacgtta 
gccattcatttaagctattatgttacctttttaatactgtggttattactcatcgaactt 
ttaacaacaggcttgttgaatagtattagtaaagtcatattagctattgtcatcctggtg 
ttatctggtttaacaatacctacgatttttttacaacatatagcaaatggtgttttcaat 
attcaaccgttcgcagttgtaacaaatcaattgttagaaattattttaaacaactacatt 
ttagaactgcaccctagtttctatcttagcttcatcgcacttttgataattaatttagct 
gtattggtttggaggtatcgtcaa 


323. 


ttgaaaaaacaagttattatttcgggcctcatgttattttcactattttttggagccgga 
aatttaatattcccgcccatgcttggccatacagcgggtcaaaatatgtggattggtatg 
ctaggctttgcccttacaggcatattactcccctttattactgttattgttgttgcattt 
ta tgatgaagg tg 1 1 gaaag tg t aggc aa tegtat aca tcca tgg 1 1 eggg tttattttt 
gctgtcgtgatttacatgtctatcggagcattttacggtattccacgtgctgcaaatgtc 
gcgtacgaaattggtacaagacacattttacctgtgcataaccaatggactttaattata 
ttcgcagcaatcttttttgccatcgtttactggattagtttaaatccatcgaaaatcgtt 
gataatttaggtaaattattaacaccgttattactattaatggtcgctctattaagtatt 
gctgtcattttcaaccctgaatctgcactaagtgcacctaaggataaatatataacacat 
cctttcatttcaggaagtttggaaggctattttacaatggatcttgttgctgcgttagct 
ttttccgtagtcattgtcaatggctataagtttaaaggcctcacagatcgcatgaaaatt 
ttaaaatatgtctgcttttcaggtct tat tgcagccatattacttggaatgatt tact tt 
gcacttgcatacgttggggcatcaacagctccaggaaactttaaagatggtacagatata 
ttgacgtacaactcattacgattatttggttcgttcggtaacctcgtatttggaatgacg 
gttatccttgcatgcctaacaacatgtataggactcgtcaatgcttgcgccacatttact 
aagaaacacg t acc taag 1 1 1 tc t ta t aaaa ta t tegcac t ta 1 1 1 1 c t c t a tea t aggg 
ttct tat ttacaacact tgg tttagaaatgattttaaaaattgctgtcccat tat tgac t 
ttaatatatcccgtgtcgattgcacttgtactcatatcatttgctaacatgtttagcaca 
ttcagattcagttgggcctatcgactcgcaactgttattacattgattatttcaatttta 
caaatactaaatagtttcaacttattacacggtgttattttgaaatcgtttatgatgtta 
cctttagcagatatcgatttagcttggcttgtaccattcatgctctttgctattatcggt 
ttcataatcgatgtatttatacgccgtccgaaacaagcgacaact 


324. 


gtgaaacat tat t tgac taaatttgtagcaatgctaataactgctgctatggtgtgt age 
tttgggttactgaaaagtcaggcagcagaacaacaaagtattagtgatgtatatagtgtg 
ataacggatgcgaaatctgcactttctaataattcgatatcgaatgacaataagcagaaa 
gcaa t tgagcaagtggt aag tgcag ttaagaaat tatcget tgaagat aatagtgaaag t 
aatgc tg tcaaa t caga tg tgagaaagc 1 1 gaaga tgcaaaagcgaa tga t aa t caaaaa 
gatacactttcgcaattaacgaagtcattaattgcttatgaagagaaattggctagtaaa 
gatgcgggttctaaaattaaactattgcaacagcaagtcgatgctaaagatgctgcgatg 
acaaaagcgattaaagataaaaataaagcggaattagaatctttgaacaatagtttgaat 
cagatttggacaagtaatgaaacagtgattcgcaattatgacgcaaatcaatatggacaa 
attgaagtcgcattattacaacttagaattgcaattcataagtcaccattagatacggca 
aaagtgtcacatgcttggacaacttttaaatcaaatattgatcatgtcgataaaaaaagt 
aatacgtctgcaaatgatcaataccatgtatcacaattaaatgatgcgttagagaaggcg 
attaaagctatcgacgacaatcaattgtcggatgctgatgctgcgcttacacattttata 
gaaacttggccgtatgttgaaggtcaaattcaaactaaagacggtgctttgtatacgaaa 
attgaagataaaa tacca tattatcaaagtgtattagacgaacataataaagcacatgtg 
aaagatggtttagtagatttaaataaccaaattaaagaggttgttggccatagttatagc 

t-f ri/rhrirra I'/'thrrahrrn hrafrt"fH" r > Af'crt*<TrAafirffTr , t"?%fTA?iot'fil" t*crr r^ar'f Qfcaafccf 
C CCy CCydLg Ly aLyau uatv. w. i, l. ui>a^y uyaayyy uayaay L.y t. i_y u^au l- i<y i-y 

aca t tgac tacca tgacgcg taatgtaaaaga taagaaagggac tgcaag tgtgat tgg t 
ggtgcaattgccggacttgtactgagtattatcttagcaattacgtttgtagaaacttta 
gggaatagtggcattcttcgtgaaagtatggaagcgggattaggtatcgttgcggtcata 
ttaatgtttatcgttggtgtttggatgcacaaacgttcaaatgcaaaacgttggaatgac 
atgattaaaaatatgtatgctaatgcgattagtaatggtaatttggtattgttagcgacg 
attggtttaatatctgtgttgcgtgaaggtgtcgaggttatcattttctatatggggatg 
ataggtgagctagcgaccaaagattttattattggtattgctttagctatcgttatttta 
atcatctttgcattattatttagatttatagttaaattaatacctattttctatatattt 
agagtgttgtcgatctttatttttattatgggattcaaaatgcttggcgtaagtattcaa 
aagttacaattattaggtgcgatgccaagacatgttattgaaggattcccaacgattaac 
tggttgggcttttatccaagttatgaaccattgatagcacaaggtgcttatattatggta 
gttgctatcttaatctttaaatttaaaaaa 
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325. 


mnkqi fvlyfnifliflgiglvipvlpvylkaigltgsdlgllvaafalsqmiispfggt 
X adklgkkl i i c i gl i 1 f svsef mf avghnf svlml srvi ggmsagmvmpgvtgl iadi s 
pshqkaknfgymsaiinsgfilgpgiggfmaevshrmpfyfagalgilaf imsivlihdp 
kksttsgfqklepqlltkinwkvfitpviltlvlsfglsafetlyslytadkvnyspkdi 
siaitgggifgalfqiyf fdkfmkyfseltf iavsllysvwlillvfandywsinilisf 
wfigfdmirpaitnyfsniagerqgfagglnstftsmgnfigpliagalfdvhieapiy 
maigvslagvvivliekqhraklkeqnm 


326. 


ml f y 1 f hf t is f i s tvl f s i i f napkr 1 1 vacgf vgaiawtiyql tvdl e f gkvgas f lg 
slilglmshtmsrrykrpviifivpgiiplvpggaayqatrflvsndytsavntflevtl 
i sgai a f gi 1 vse i lyyly tr ikqlygkikgktykksynmnnrv 


327. 


minawiavilmimlclcrlnwislfisalvgglisgjnsiekvinvfgknivdgaeval 
syallggf aalisysgi tdylvgkiinaihaensrwsrvkvkvtiiial lamsimsqnl i 
pvhiafipivippllslfndlkidrrligliigfglcfpyvllpygfgqifqqiiqsgfa 
kanhp i e f nmi wkaml ipsmgyivglliglyvyrkpreyetrkisdsdnvtelkpyi li v 
tivailatf Ivqtf tdsmifgalagvlvf fisraynwyeldakfvegikimayigwilt 
angfagvinnatgdidelvktltsitgdnklfsiimmyviglivtlgigssfatipiiasl 
f ipfgasigldtmalialigtasalgdsgspasdstlgptaglnvdgqhdhirdtcvpnf ' 
1 f yniplmi f gtiaamvl 


328. 


mnhnviivi al i iwi smlarolirwlgpsl adrwaldaiglqlmavial f sillniky 
mi wimmigi 1 a f 1 g tav f s k f mdkgkvi ehdqnh td 


329. 


mnrni vkl wf ml i 1 wavagcgqkdteek temt tikdelgtekikknpkrwvleys f a 
dy 1 aal dmkp vg i addgs tkni tks vrdki gay e s vgsrpqpnmevi s kl kpdl i iadvs 
rhkkiksel skiap timl vsgtgdynanieafktvakavgkekegekrlekhdki laei r 
kkieqstlksafafgisragmfinnedtfmgqflikmgiqpevtkdktthvgerkggpyi 
ylnneelaninpkvmi latdgktdknrtkf idpavwksl kavkdnJcvydvdrnkwlksrg 
iiasesmaedlekiaekak 


330. 


mtgeqf tqikrpvsrl tekvlgwlcwvml lvl tvi tmf i al vs f snn tsianlentlnnn 
afiqqllagngynttqfviwl<^giwaiivyfivcllisflalismnirilsgflflisa 
l vuip ivii lvc x i ipi jl t l ± -La-Emit j. i xixxlk.v gray qpgyyee ytiyj jjj- yuyicpvyci hf<± 
pkddyydvpkyeke 1 dksn tvydqeqerdkydqf pkrave seynhdert eeep s vl s rqa 
kykqks teel gi eddgyy aepevdpke lkaqqkrekaeikakkkekrkaynqrmkerrkn 
qp s avsqrrmn f eer rqiynndi s eern s s evkdkkeqe 


331. 


mentinesekkkrf klkmpgaf mil f il twaviatwvipagay sklsyepssqelkivn 
phnqvkkvpgtqqeldkmgvkikieqfksgainlqpvsipntyerlkqhpagpeqitssmv 
egtieavdimvfilvlggligwqasgsfesgllaltkktkghefmlivfvsilmiiggt 
lcgzGssavaf ypilvpxf lalgydsivsvgai f lassvgs tf stinpf svviasnaagt 
1 f tdglywr igaci vgai f visylywyckkikndpkasysyedkdaf eqqws vlkddds a 
h f 1 1 r kk i i 1 1 1 f vlp f p imvwgvmt qgww f pvmas a f 1 i f t i i imf i ag t gks glgekg 
t vdaf vngas s 1 vgvs 1 i i gl arginl vlnegmi sd t i 1 hf ss si vqhmsgpl f i i vl 1 f 
if fclgfivpsssglavlsmpifapladtvgiprfyivttyqfgqyamlflaptglvmat 
. lqmlnmryshwf rfvwpwafvlifgggvlitqvliys 


332. 


ms f f krlkdkf a tnkeneevks 1 teeqggdkl edthsegs tgdandlaenaevkkkprkl 
seadf dddgl i s iedf eeieaqkmgakf kagleksrqnf qeqlnnl iaryrkvdedf f ea 
leemli tadvgf ntvmtl teelrmeaqrrniqdtedlrevivelciveiyhqeddnseamn 
1 edgr lnvi lmvgvngvgkt tt igklayrykmegkkvmlaagdtf ragaidqlkvwgerv 
gvdvi s qs egs dpaavmyda inaaknkgvdi 1 icd tagr 1 qnktaalmqelekvkrvinra 
vpdapheallcldattgqnalsqarnfkevtnvtgivltkldgtakggivlairnelhip 
vkyvgl geqlddlqp f npesyvygl f admi eqneei t tvendqi vt eekddnhgsk 


333. 


mlkkwlnsnvkqf f vi tf i svil tli 1 f s thiydyivngtvf sgagdgf rqmmp f qmyly 
ehlrsfsslydasfglggdymkglsyyyslsplmwlnflfikigetvgifnpttihfwpt 
nql imami r ai i t fwt f yl f k i lh f kr s anmi a t i lygms twiy f nf tws fy gnl ly 1 
lp 1 s i 1 gl e ry f qqr ki gi f i vai al 1 1 f sn f y f syy qai i igcyy ly r 1 i f tykydi vs 
r tqkl i cvi sa t vl s vl s s v f g 1 f t g i sa f 1 endr kqnpnvd i p f 1 tp ldyhy f f f sdg f 
yitisiltivalls f klyr f y fyr 1 f ai v twi 1 f i gs 1 s qy f dsa fng f s fp errwvy i 1 
alsssalcglfiqhlstlnmkyylirtipvciiailyvllspthplalivgiillivlav 
i Ikf slwrykkl tvailvl i vmiqqivi ldnnknmaikpyqqsls tlkqhdyhsnyvnql 
ikkinqna tgs f nridymsdyalnsp f iyhyngi slyss i f ngdi Ikyydktlqinmpid 
kns tyr 1 lgnrqnl 1 slwnvndrirvnhddnlpygf kiksehkdukvrwihskntihyps 
ahi tnkvf snkel kspldkeqamlqgi vsnnikdvn thf kanknl 1 sds tiklnsaawqs 
p tkhllqvkqnnggl tvqlpksvsnqf kdlyf emdlel lspdkahdvkvneytqernkl t 
ykyrrwtpvtirikapdr irl s lpkglcyrvnlkgiygedy t tlkdasnsl eavkvsktk 
hgytitknknssgyivlptaynqgmkatsgdqslkveqvngvmtgikapknitkiqlsyt 
ppyyy Hi ti t i f gi i c si i f trvarqk 


334. 


mrqlaqakkks takkkt tskkr tnsrkkkndnpiryviai 1 vwlmvlgvf qlgi igr 1 i 
ds f f nyl f gys ry 1 ty i 1 vl 1 a t g f i ty skripk trr tags i vlqi al 1 f vsql vf h fns 
gi kaerepvlsyvyqsyqlishfpnf gggvlgf yl lei svplis 1 f gvci iti 11 1 cs svi 
lltnhqhrevakvalenikawfgsfnekmsernqekqlkreekarlkeeqkarqneqpqi 
kdvsdftQvpqerdipiyghtenesksgsqpsrkkrvfdaenssnnivnhhqadqgeqlt 
eqthnsvesentieeagevtnvsyvvppltllnqpakqkatskaevqrkgqvlentlkdf 
gvn akvtqi ki gpav tqy e iqp aqgvkvski vnl hndi alalaakdvr i eap ipgrs avg 
i e vpneki s 1 vs lkevldekf psnnklevglgrdi sgdpi tvplnemphllvags tgsgk 
svcingiitsillnakphevklmlidpkmvelnvyngiphllipvvtnphkaaqalekiv 
aemerrydl f qhss trnikgynelirkqnqeldekqpelpyiwivdeladlmmvagkev 
enaiqritqmaraagihlivatqrpsvdvitgiiknnipsriafavssqtdsrtiigtgg 
aekllgkgdmlyvgngdssqtriqgaflsdqevqdwnyweqqqanyvkemepdapvdk 
semksedalydeayl f weqqkastsllqrqf rigynrasrlmddlemqvigpqkgskp . 
rqvlidlnndev 


335. 


maeklqrelsnrhiqliaiggaigtglflgagqtialtgpsilltyiiigfmlfmfmrgl 
gei i iqnt e f ks f advtn tyigpf agf vtgwtywf cwi i tgmaevt avakyvs f wf peip 
nwisalfcvlllmsfnllsarlfgelefwfsiikiatiigliwgfvmilfafktqfgha 
sftnlyehgifakgasgffmsfqmalfsfvgiGmigvtagetkdpvktipkainsvpiri 
1 i f yvgal avims i ipwqqvdpdnsp f vkl faligipfaagl i nf wl taaas sens g i f 
snsrmlfglssqqqappnfsktnkygvphvaifassalllvaallnyi fpdatkvftyvt 
tistvl £ Iwwgliiiayinysrknpdlhknatykllggkymgyli fvf f if vf gllf in 
vdtrraiyfipiwfillafmylrYkriaaksnk 
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336. 


nvnllkknkys irkykvgi f s 1 1 ig tvll Isnpngaqal t tdnnvqsdtnqa tpvnsqdkd 
vannrgl ansaqn tpnqs a t tnqa tnqal vnhnngs ivnqa tp tsvqs s tps aqnnnhtd 
gnttatetvsnarmndwsrmtalnvptktnengsgghltlkeiqedvrhssnkpelvai 
aepasnrpkkrsrraapadpna tpadpaaaavgnggepvai tapy tp t tdpnannagqna 
pnevls f ddngi rps tnrs vp tvnwnnlpgf tl inggkvgvf shamvrtsmf dsgdnkn 
yqaqgnvialgrihg tdtndhgdf ngiekal tvnpnsel i f e f ntmttkngqgatnviik 
nad tndti aek tveggp tlrl f kvpdnvrnl kiqf vpkndai tdargiyqlkdgykyys f 
vds iglhsgshvf verr tmdp t a tnnke f tvt ts 1 knngnsgas ldtndf vyqvglpegv 
eyvnnsltkdfpsnnsgvdvndimvtydaanrvitikstgggtansparlmpdkildlry 
kl rvnnvptpr tvt f ne tl tykty tqdf ins aaesh tvs tnpy tidi imnkdalqaevdr 
riqqadytf asldi f nglkrraqti Idenrnnvplnkrvsqayidsltnqmqhtlirsvd 
aenavnkkvdqmedl vnqndel tdeekqaai qvieehkne i ignigdq t tddgv trikdq 
giqtlsgdtatpwkpnakkairdkatkqreiinatpdvtedeiqdalnqlatdetdaid 
nvtna t tnadve taknngin t igawpqvthkkaardai nqa ta tkrqqinsnrea tqee 
knaalnel tqatnhal eqinqat tnadvdnakgdglnainpiapvtwkqaardavshda 
qqhiaeinanpda tqeerqaaidkvnaav taan tnilnan tnadveqvktnai qgiqai t 
patkvktdaknaidksae tqhnti f nnndatleeqqaaqql ldqavatakqninaadtnq 
evaqakdqgtqnivviqpatqvktdtrnvvndkareaitninattgatreekqeainrvn 
t lknral tdigvts t tamvns irddavnqigavqphvtkkqtatgvlndlatakkqeinq 
ntnatteekqvalnqvdqelatainninqadtnaevdqaqqlgtkainaiqpnivkkpaa 
1 aqi nqhynakl ae i na tpda tndeknaai n 1 1 nqdrqqa i e s ikqan tnae vdqaa tva 
ennidavqvdwkkqaardki taevakr ieavkqtpna tdeekqaavnqinql kdqainq 
inqnq tndqvd 1 1 tnqa vnai dnveae wi kpka i adi ekavkekqqqi dns 1 ds tdnek 
e vasqal akekeka 1 aaldqaqtnsqvnqaa tngvs ai ki iqpe t kvkpaarekinqkan 
elrakinqdkeataeerqvaldkinef vnqamtdi tnnrtnqqvddt tsqaldsialvtp 
dhivraaardavkqqyeakkxeleqaehatdeekqvalnqlannekralqnidqaiannd 
vkrve tngiatlkgvqphivikpeaqqaikasaenqves ikd tpha tvdeldeanql isd 
tlkqaqqeientnqdaavtdvmqtikaieqi kpkvrr kraal ds ieennknqldai m t 
ldttqderdvaidtlnkivntikndiaqnktnaevdrtetdgndnikvilpkvqvkpaar 
qsvgvkaeaqnal idqsdl s teeerlaakhl veqalnqaidqinhadktaqvnqdsinaq 
ni iski kpa ttvkatalqqiqni atnkinlikanneatdeeqniaiaqvekelikakqqi 
asavtnadvayllhdekneireiepvinrkasareql ttl f ndkkqaieaniqatveern 
s i laql qniydtaigqidqdrsnaqvdktaslnlqtihdldvhpikkpdaektinddlar 
vt al vqnyrkvsnrnkadalkai tal klqxndeel k t ar tnad vda vl kr f n va 1 sdi e a v 
i heOc^riRll ridni anfrt~v;ikf r lcaiat"r»afTl alcvkvl i rirrvvaricrnrTiiidedafcliidikcf 
htq f ivdeilaiklpaeatkvspkeiqpapkvc tpikkee thesrkvekelpntgsegmd 
lplkefalitgaallarrrtknekes 


337. 


msvei esi ehel eesi aslrqagvri tpqrqa i lryl i sshthp tadeiyqal spdfpni 
svatiynnlrvfkdigivkeltyg(fessrfdfnthnhyhiiceqcgkivdfqypglneie 
rlaqhmtdfdvthhrmeiygvckecqdk 


338, 


msekqqildyietnkysyieishriherpelgneeifasrtlidrlkehdfeieteiagh 
atgfiatydsgldgpaigflaeydalpglghacghniigtasvlgaiglkqvidqiggkv 
wlgcpaeeggengs akasyvkagvi dqidi almihpgne tyk t i d 1 1 avdvl dvkfygk 
sahasenadealnaldami syf ngvaqlrqhikkdqrvhgvi ldggkaani ipdy thar f 
ytramt rkeldi 1 1 ekvnqi ar gaaiq tgcdye f gr x qngvnef iktpklddl f akyaee 
vgeavi ddd f gygs t dtgnvshwp t ihphiki gs rnlvghthr f reaaas vhgdeal ik 
gakimalmgl el i tnqdvyqdi ieehahlkgngk 


339. 


mtttfiisyiilaliivgvinlflirsr3ckgkrqqkeqqfttrqsnqskfkasdldkttd 
qs tqrmthee 1 rvdnqddhsqv s lngy tkgsekdqeaf tnnkdee avaaknpeseeykvn 
ekikkehknf i f gegvs rgki 1 aal 1 f gmf i ailnq 1 1 Inva lpkin t e fni s as tgqwl 
mtgfmlvngilipi tayl f nkysyrklf lval vl f t igslicaismnf pimmvgrvlqai 
gagvlmplgsi vi i tiyppekrgaamgtmgiami lapaigpt lsgyivqnyhwnvmf ygm 
f i i gi i ai 1 ig f vwf kl yqy t tnpkadipgi i f s ti g f ga 1 1 ygf s ea gnkgwgs vei e t 
m f a ig i i f i i 1 f vi rel rmkspmlnl evl kf p t f 1 1 1 ti inm wml sly ggmi 1 lpiyl q 
nlrgf saldsgl 1 1 lpgsl imgl lgp f agkll dtiglkpl ai f gi avmtyatwel tklnm 
d tpym t imgiyvlr s f gma f imnrpmv taaina Ipgrl as hgna f 1 n tmrql ags i gt ai 1 
vtvmt tqt tqhl saf gee Idktnpwqdhmrel asqyggqegamkvl lqf vnkl atvegi 
ndafivatifsiialilclf lqsnkkakataqkldadnsinhe 


340 . 


miknki 1 ta tl avgl i apl anp f iei skaenki edi gqgaei ikr tqdi t skr 1 ai tqni 
qfdfvkdWtynkdalwknKjgfissrttysdlkky^ 

inylpknkidsadvsqklgyniggnfqsapsiggsgsfnysktisynqknyvtevesqns 
kgvkwgvkans f vtpngqvsaydqyl f aqdp tgpaardy f vpdnqlppl iqsgfnps fit 
1 1 shergkgdks e fei tygrnmda tyayvt rhr 1 a vdrkhda f knrnvt vkye vnwk the 
vkiksitpk 


341. 


inqstktktkhfsflllitlgvmtafgpltidmyvpslpkvqgdfgsttseiqltlsftmi 
glalgqfifgplsdafgrkriavsiliifilvsglsmfvdqlplfltlrfiqgltgggvi 
vi akas agdkf sgnal ak f 1 as lmwngii t i 1 apl aggl al s va twr s i f t i 1 1 i val i 
iligvasqlpktskdelkqvnfssvikdfgsllkkpafiipmllqgltyvinlfsyssasp 
f i tqklynmtpqqf simf avngvgl i i vsqwall veklhrhi Hi i 1 tiiqwgval i i 
ltltfhlplwvlliafflnvcpvtsigplgftmameertggsgnassllglfqfilggav 
apl vglkge f n tspyrai i i f i t ai 1 1 vs lqiiy f kmikkqhva 


342 


lllllljf y yyts^w J-cymu uycyiaacAiiyi viiyiuacy til ucii4UiaA.4LUvoi of.*. 

Iqqnqliqlermgahvlp f geqekkemydl rlml es f af srvknqerlpi vkemkkql em 
mkvavkf edaes f tkhdf ef he tlikasnhqylns f wshlkpvmmalvl tsmrqrmqqnp 
qd f er ihhnhqv f i da veqyds qi 1 kea f hln f ddvgkdi eg f win 


343. 


mgs f f nki ar kedp a iyqnkdghl kr 1 1 rvrd f 1 a 1 gvg t i vs ts i f t lpgi vaaehagp 
aval s f 1 1 aai vagi va f ty aemaa amp f agsay swvnvl f ge f f gwvagwall aey f i a 
vafvasgfsanlrglvkpigielpaalsnpfgtnggfidiiaaivilltalllsrgmsea 
armenilvi Ikvlaiil f vi vgl tainvsnyvpf ipehkvtatgdf ggwqgiyagvsmi f 
1 ay i g f ds i aans aeal dpqktmprgi lgs 1 s va i vl f i aval vl vgmfhy s qyannaep 
vgwalrqsghgwaaivqaisvigmf tal igmmlagsrllys £ grdgllpswlshlndkh 
lpnralviltiigvligsrafpfaflaqlisagtlvafmfvslamyrlrkregkdlpipaf 
klplypvlpaitfvlvllvfwglgfeaklytliwfivgiilylsyglrhskkndvaeyhp 
Pk 
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344. 


mnsdnmwl tvmgliiiisivglliakkinpwgmtiipclgamilgysvtdlvgf f akgl 
dqvinwimf i f aii f f gimndsgl f kplvkrli lmtrgnwi vcamtalig tiaqldga 
gavtfllsipallpl y ka liimnky 1 1 i 1 1 1 a 1 s aaimnmvpwggpmarvaavl kaks vne 
lwyglipiqiig f i lvml f avylgf keqkriWcaiernelpqtqdidvnklvevyerdqd 
vrfpvkgrartkswikvinmtaltlavilsinliniappefafmigvslalvinfksvdeqm 
erlrahapnalmmaaviiaagmflgvlnetgmlkaiatnlikvipaevgpylhiivgllg 
vpldlltstdayyfavlpiveqtagqfgvpsvstaysmvigniigtfvspfspalwlaig 
la^anmqtyikyaf fwiwgfaivmlviamlragivti 


345. 


mentvkyrkf ilpiwgl liwal tpf kpdavdp tawymf ai f vatiiaci tqpmpigavs 
iigftimvlvgivdmktavagfgnnsiwliamaffisrgfvktglgrrialhfvklfgkk 
tlglaysivgvdlilapatpsntaraggimfpiikslsesfgskpkdgsarkmgaflvft 
ef qgnl i taamf 1 tamagnplaqnlasstsnvhi twmnwf laalvpglvsl iwpf iiyk 
iypp tvke tpnakswaenel a tmgki al aekfmi gi f wal 1 1 wi vgs f ihi da 1 1 ta f i 
alalll 1 tgvl twqdilnetgawntlvwf svlvlmadqlnklgf ipwlsksiatslggls 
wpi vlvili 1 f yf yshyl f ass tahi samyaallgvaiaagappl f salmlgf f gnllas 
t thyssgpapi X f ssgyvtqkrwwtmnlilgf vyf iiwiglgs lwmkvigi f 


346. 


imkvikmlwtlafllvlagcsgnsnkqssdnkdkettsikhamgtteikgkp)crvvtly 
qgatdvavslgvkpvgaveswtqkpkfeyikndlkdtkivgqepapnleeisklkpdliv 
askvrnekvydqlskiaptvstdtvfkfkdttklmgkalgkekeaedllkkyddkvaafq 
kda]cakykdav^lkasvvnfradhtriyaggyageilndlgf3crnkdlqkqvdngkdiiq 
1 tskes iplmnadhi f wksdpnakdaal vkktesewtsskewknldavknnqvsddlde 
i twnlaqqvksslkliddlyeklniekqsk 


347. 


minqsiwrsnfrilwlsqfiaiagltvlvpllpiymaslqnlsvveiqlwsgiaiaapav 
t tmi aspiwgklgdkisrkwmvlral lglavclf Imalct tplqf vl vrllqgl f ggvyd 
assafasaeapaedrgkvlgrlqssvsagslvgpliggvtasilgfsalliDsiavitfiv 
cifgalklietthmpksqtpninkgirrsfqcllctqqtcrfiivgvlanfamygmltal 
splassvnhtaiddrsvigflqsafwtasilsaplwgrfndksyvksvyifatiacgcsa 
i lqgla tni e f Imaarilqgl tysaliqsvmf vwnachqqlkg t f vgttnsml wgqii 
aslsaaaitsvttDattfivmcrvvfavsslflicstitnqindhtlmklwelkqksak 


348. 


mkrl f dws siygl wl spi Hi tallikmespgpai f kqkrp t innel fniykf rsmki 
d tpnva tdlmds tsyi tk tgkvirktsidelpql lnvlkgems ivgprpalynqyel iek 
r tkanvhtirpgvtgl aqvmgrddi tddqkvaydhyyl thqsmml dmyi iyktiknivts 
egvhh 


349 . 


maqlnskiaslklf asyaiatyilviltsalnlfkgyvadtfyiaetllivl tiiliiil 
t teq twkhhdlwrri vevl 1 llmtl tgnvf tl Intf vs irryqr tsqihsyngwes f irkt 
trhriaiigllilvymltlsivsqftfdttlat3aiqfnallhgpslaypfgtddfgrdlf 
t rvwgtkl t f s i s i i swiavi f gvl lg tiagy f nhidnl imr x ldwf aips 1 llava 
iias f gasipnliialsignips f artmrasvleikrmeyvdaari tgentwniiwryil 
pna i apmi vxf slnigwvl t ts s 1 s f lglgvapdvaewgni Ir tgsnyle thsnlaivp 
gvc imf wl af nf igdavrdaldprih 


350. 


mktihl friyhs f 1 Ikkwy li iyll f ilaalli tlttiqhvteddnhf nigvvdkdqsse 
tkl ilnsigkgsnlgknvsikayddkqahtl lkkhklqgyf vf dkgmtkaf ykqgelpis 
vy tydqqsmkswlsql tdsvyqrlmrsmggilaf qdlapkashsdsinvmtdlli tgln 
rsgaf nl epihlydtgsyyai tgf 1 ttvf i f alsl f tvlkmnqdtvlkar lkmfhf sker 
1 1 ii r 1 1 i twfytmlws i vgwwi vf sipni f elynwp t laihl syyvtf 1 ilwl 11 iel 
1 1 tgl Ins i skvilai vi lvl sgl tipti f 1 qhiangvf niqpf awtnql leii lnnyi 
lelhps f yl s f i al 1 i inl avl vwryrq 


351. 


mkkqvi i sglml f si f f gagnli f ppmlghtagqnmwigmlgf al tgi lip f i tvi waf 
ydegve s vgnr ihpwf g f i f awiymsigaf ygipraanvayeigtrhi lp vhnqwtl i i 
f aai f f ai vywi slnpski vdnlgkl Itplll lmvall si avi f npesalsapkdkyi th 
p f i sgsl egy f tmdl vaalaf s wivngykfkgl tdrmki 1 kyvcf sgliaai llgmiy f 
al ayvgas tapgnf kdg tdi 1 tyns Ir 1 f gs f gnlvf gmtvil acl t tci gl vnacat f t 
kkhvpkfsykifalifsiigflfttlglemilkiavplltliypvsialvlisfanmfst 
f r f swayrl atvi 1 1 i i s ilqi Ins f nl lhgvilks f iranlpladidlawl vp fml f aiig 
fiidvfirrpkqatt 


352. 


mkhyl tkf vaml i t aamvcs f gl lksqaaeqqsi sdvy s vi tdaksal snns isndnkqk 
aieqwsavkkl slednsesnavksdvrkl edakandnqkdt 1 sql tics liayeekl ask 
dagski kl lqqqvdakdaamtkaikdknkaeles lnnslnqiwt sne tvirnydanqygq 
ieval lql ri aihkspldtakvshawt t f ksnidhvdkksnt sandqyhvsqlndal eka 
ikaiddnqlsdadaalthfietv^yvegqiqOcdgalytiaecikipvyqsvldehnkahv 
kdgl vdlnnqikewghsys f vdvmi i f 1 reglevll ivmtl ttmtmvkdkkgtas vig 
gaiaglvlsiilaitfvetlgnsgilresmeaglgivavilmfivgvwro^rsnaJcpmd 
miknmy ana i sngnl vl 1 at i gl i s vl regvevi i f ymgmi gel a tkd f i i gi a 1 ai vi 1 
iif all f rf ivklipif yif rvlsif if imgfkmlgvsiqklqllgaiaprhviegfptin 
wl g f ypsy ep 1 i aqgay imwa i li f kf kk 
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353. 


atgaagaatttttctaaattcgcacttacaagtattgccgcattaactgtggcaagtcct 
ttagtcaatacggaggttgacgctaaggataaagtatcagcaactcaaaacatcgatgcg 
aaagtaacccaagaatctcaagcaactaacgcattgaaagagttaccaaaatctgaaaat 
ataaaaaagcattacaaagattataaggtcactgatactgaaaaagataacaaaggattt 
acgcattacacattgcaaccgaaagtgggcaacacgtatgcaccagacaaagaagtaaaa 
gttcatacgaataaagagggtaaggtagttcttgtcaatggtgatactgatgctaagaaa 
gttcaacctacgaataaggtagcgataagtaaagaaagtgccacagataaagctttcgaa 
gcaataaaaattgaccgtcaaaaagctaaaaacttaaaaagtgatgtcatcaaaaccaat 
aaagttgagattgatggagaaaaaaataaatatgtttataacatagaaattattacaact 
tcaccaaaaatctctcattggaatgtgaaaattgacgctgaaactggtcaagtggttgat 
aaa t taaata tgatcaaagaagcagc tac tacagg tacagg taaagg tg t ac taggtgac 
acgaaacaaattaatattaatagtgtcagcggtggttatacactacaagatttaactcaa 
caaggtacactttcagcttacaattacgatgcgaatactggtcaagcttacttaatgcaa 
gataaagataaaaattttgttgatgatgaacaacgtgcaggtgtagatgcaaattattat 
gctaaagaaacgtatgactattataaaaatactttcggccgagaatcatatgataatcaa 
ggtagcccaattatttcaatcgcacatgtaaataacttccaaggtcaagataacagaaac 
aatgcagcttggattggtgataaaatgatttacggtgacggtgatggacgtacatttaca 
gcgttgtctggtgcgaatgatgttgttgcacatgaaattacacatggtgtaacacagcaa 
actgctaatcttgtttaccgttctcaatcaggtgcattaaatgaaagtttttcagatgta 
tttggttacttcattgatgatgaagatttcttaatgggtgaagatgtttacacacctggt 
gtaggcggagatgccttaagaagtatgtctaatccagagcgttttggacaaccatctcat 
atgaatgattttgtttatacaaattctgacaacggaggcgtacatacgaattcaggtatt 
ccgaacaaagcagcttacaacacaattcgtagtattggtaaacaacgttctgaacaaatt 
tattatagagcgttaactgtttatttaacttcaaattctgatttccaagatgccaaagca 
tcattacaacaagcagcatttgatttatatggcgacggtattgctcaacaagtaggtcaa 
gca tgggacag tg ttggcgtg 


354. 


atgtctaaacatagtgctacgttagttattatgtttttaataactttattgcctattttt 
caatatcaagcttctgcacatgcgactttagaaaaatcaacaccacaacagcaaggggtt 
attaaagacaaaccagaagcaatcaagttagagtttaatgaacctgtgaacaccaaatac 
tcgagtgtgaccttatttgatgataaaggtaaaaagattaaagaccttaaaccaataaca 
ac tgga tgg tc tcagacag t tg t a 1 1 1 1 ca tc tgagcaaat tg t taa tggcacgaa t ac t 
attgaatggcatacggtatctgcggatggacatgaagtcggagatacgtttgaattttca 
g t tggaaaag tgaggc taaaga tg 


355. 


atgaaaaaaatcaaaacaatctcgacattggtagctggacttggtatagcatttctaggt 
cacacaacacatgcagatgcggctgaaaataacaatcaacaacaaagtacatataactat 
agtacaactgaagtatcattttctaattcaggaaatttatatacttctggccaatgtact 
tggtatgtttatgataaaactggtggaaaaatcggatcaacatgggggaatgcaaatagc 
tgggcaactgcagctcaagcagcaggattcactgtaaataatacacctgaagaaggtgca 
attatgcaatcatctgaaggtgctttcggacatgttgctttcgttgaaagtgtcaataat 
gatggttctattactgtatcagaaatgaactatgatggtggtccattcgctataagcaca 
cgaacaatctctgccagtgaagcaagttcatataattacatccacctgaat 


356. 


atgaaaaaaatcgctacagctacaattgcaactgcaggaatcgctactttcgcatttgca 
caccatgacgcacaagcagcagaacaaaataatgatgggtacaatccaaacgacccttat 
tcatatagctacacttacacaatcgatgctgaaggtaactaccactacacttggaaaggt 
aactggagtccagatcgtgtaaatacttcatataactataataattataataactacaac 
tactatggttacaataactatagcaactacaataactacagtaattacaacaattacaac 
aactatcaatcaaacaacacgcaatcacaaagaacaactcaaccgactggtggtttaggc 

gcaagctattcaacatcaagtagtaatgttcacgttacaacaacttctgcgccatcatca ; 

aacggtgtatctttatcaaacgctcgctcagcatctggtaacttatacacttcaggtcaa 

tgtacatattatgtatttgacagagtaggtggcaaaatcggttcaacgtggggtaacgca 

aacaactgggcaaacgctgcagcacgttctggttacacagtaaacaattcacctgctaaa 

ggtgcaatcttacaaacgtcacaaggtgcatacggacacgtagcatacgttgaaggtgta 

aacagcaatggttcaatcagagtttcagaaatgaactacggtcacggtgcaggtgttgtc 

acttcacgtacaatctctgcgagtcaagctgcttcatataactatattcac 


357. 


ttggaagataaaaaagctccagtaaatgaagactttttaaattacatcaaaaactatgcc 
gatgtaagaaacatacctctttcaagacgtaagatggcctcgttgtttcacacttctaaa 
actgcaattgatgatgtctcacaagaaaaactaaatacttggttacgaaaacctgataag 
ttttacgtgaatattatcgagctttcgaaagacttatattacaagtctggtgaatatcgt 
agcttacttaattactttattgatatggctcgtttctattatgtgattgatccattgttt 
agcagcgatagtaagatgagcaaggagaaagtcaaaaaagacctctctaaaatatcttta 
caac 1 1 aa taaaatgaa 1 1 taaaacat gag t tagc taaaa 1 1 1 acaaaaca tg tg tact t 
gaaga tat 1 1 1 c 1 1 tgg 1 1 a tgaaat cgaaga t aaagacaat tac t teat g 1 1 aaaac 1 1 
gatccaaagtattgtaaattagttggtatctctgacgggatgtatacatatgctttcaac 
c tgtcc ta 1 1 1 tgacggtaa 1 1 taga 1 1 ta t taaaaaca t tcccagaagagt t tcaaaga 
gcatatttagaacgctctattgataagcaagctgacttaaattggtttattccagacttc 
ac taaa t c ag t tg 1 1 1 1 caaaa t taa tgaagacgat cc tac tat 1 1 tac ctccattttct 
ac aa tg 1 1 tgaacc cc t a 1 1 aga 1 1 taaacga 1 1 at aaaaagc t taaaaaagc tggagc t 
aaaattaataactacatgttattacatcaaaaagtgccaatgcatgataatgcaaataaa 
gattatcaagctgataacttcgcaatctcagctgaggcaatggactacttcagcgagtta 
gttaacgaaaacttaccagatgaaattggttctatcgtttcccctatggaagttaaccct 
attaaattagatagagatgataaaactgataaggtacttgaagctactagagatgtttat 
aacgcttctggtgtttcttcatttatctttaacaatgataaaaactctactggtggttta 
acttactcagt teg taaaga tgagt tat teg taattaatttctaccgacaagttgagaga 
tggttaaatcgtaaaatcagatatggcaatatcgtagccaaaaatcaatggagaatttct 
c tat taaa tgtaactggaatgagtgaagatact tac ttagagcaattaactaagtctggt 
acattcggtttctcagttagaggacgtattgctgcattacatggtttagattaccataca 
ttatctcaaagtttagaattagaaaacaatatcttagatttagatactaatttaatacct 
cttgctagttctcatactggtggtttaaatactgctgttgaacaaacaaaaggaaaaata 
gaagac tc tgg tggcagacc tac taaagaaac taaagac t tg tc tgatageggacaagea 
aatcgtgactctagtaattctgagacaaaatctttagaaggtggtgacactaataatgaa 
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358. 


gtgggagtcgtgtcaatcattactgggattacaatatttgtcagtggtcagcatgctcaa 
gc tgc tgaaa tgacacaatcatca tcagat tc taacgaacagtcacaacaaacagaacaa 
g 1 1 ga acac aaagaaga tac aac tea 1 1 1 a tc 1 1 acgaa t tgaa t caagaggg tg agaca 
gcgagccaatcaaagactagtcaagagaatcaatctgatggcaatgtacaaaaaaagagt 
aa t caaa tacaacaaga t tc aacacaaacg tc acca t taaa tgaccaaaaacaaac 1 1 ca 
atggaacaacaatcaaaagacaatcatgttaccccaaattcacgtcaggatacatatcca 
aaaggccaaaatcaagatgataaaggcaaacaacagtttaaagataatcaacactcacaa 
acagaacatcaacc taa tac tcaaaaccaaaat aa tgatcaaga 1 1 ca t caga taaaaag 
caacacccatctgatcaaactcaagactcatcttcaaaaggaacacaacctaaacaatca 
cagtctatagaagatagagataaaacagtaaaacaaccatcttctaaagtacacaaaata 
ggtaacacaaaaactgataaaacagttaaaacaaatcaaaaaaagcaaacatcattaact 
tcaccacgcgttg tgaaa tcaaaacaaactaaacatatcaatcaacttactgcgcaagct 
caatataaaaatcaatatccagtcgtgtttgtacatggatttgtaggtttagtcggtgaa 
gatgcattcagcatgtacccaaattattggggtggtactaaatataacgtgaaacaagaa 
cttacaaaattaggttaccgagttcacgaagccaatgtaggggcatttagcagcaattat 
gaccgtgctgttgaactgtattattatattaaaggtggaagagtagattatggtgcagca 
catgctgcaaaatatggtcacaagcgttatggcagaacatatgaaggcatcatgcctgat 
tgggaaccaggtaaaaagatacatcttgttggacatagtatgggtggccaaacgatacgc 
ttgatggaacattttttaagaaatggaaatcaagaagaaatagattatcaacgtcaatat 
ggtggtacggtatccgatttatttaaaggtggacaagataatatggtgtctacgattact 
acattaggaacgcctcataatggcacacctgctgcagataaactagggtcgactaaattt 
attaaagatacaattaatagaattggaaaaattggtggaactaaagcgctcgatttagaa 
ctaggtttttctcaatggggcttcaaacagcaacctaatgaatcatatgctgaatatgca 
aaacgtatagcgaatagtaaagtttgggagactgaagatcaggctgtaaatgatttaaca 
actgctggagcagaaaagttaaaccaaatgacgacattgaatcctaatatcgtctataca 
tcatatacaggtgctgcaacacatactggaccattaggcaatgaagtgccgaatattaga 
caattcccactattcgatttaacaagtcgtgtgataggtggagatgataataaaaatgtc 
agagtaaatgatggcatagtacctgtgtcttcttcactacatccaagtgatgaagcattt 
aagaaggtaggtatgatgaacctagcaactgacaagggtatctggcaagtgagacccgta 
caatatgattgggatcatctagatttagtcggcttagatactactgattataagcgaact 
ggagaagaattaggtcaattctatatgagtatgataaataatatgttgaaagtcgaagag 
ttagatggtattacacgtaag 


359. 


ntofskfaltsiaaltvasplvntevdakdlcvsatgnidaJcvtqesqatnalkelpkEen 
i kkhykdykvtd tekc^gf thyt Iqpk 

vqp tnkvai skesatdkaf eaikidrqkaknlksdviktJikveidgeknkyvynieiitt 
spki shwnvki dae tgqwdklnmi keaa t tg tgkgvl gd tkqinins vsggy 1 1 qdl tq 
qg t Isaynydan tgqaylmqdkdknf vddeqragvdanyyaketydyykn t f gresydnq 
gspii s iahvnnf qgqdnrnnaawigdkmiygdgdgr t f tal sgandwahei thgvtqq 
tanlvyrsqsgalnesfsdyfgyfiddedflmgedvytpgvggdalrsmsnperfgqpsh 
inndfvy tnsdriggvhtnsgipnkaaynti^sigkqrseqiyyral tvyl tsnsdJ? qdaka 
s lqqaaf dlygdgiaqqvgqawdsvgv 


360. 


mskhsatlvimf 1 i tllpif qyqasahatleks tpqqqgvikdkpeaiklefnepvntky 
ssvtl fddkgkkikdlkpittgwsqtwfsseqivngtntiewhtvsadghevgdtfefs 
vgkvrlkm 


361. 


mkki k t i s 1 1 vaglgi a f 1 ght thadaaennnqqqs tyny s t tevs f snsgnlytsgqc t 
wyvydk t ggki gs twgnanswa t aaqaag f tvnn tpeegaimqs sega f ghvaf vesvnn 
dgs i t vs emnydggp f ai s t rt isas eas syny ihln 


362. 


mkki a tat i atagiat f af ahhdaqaaeqrmdgynpndpy sysy ty tidaegnyhy twkg 
nwspdrvn t synynnynnynyygynny snynnysnynnynnyqsnntqsqr t tqp tggl g 
asy s t s ssnvhvt 1 1 sap s sngvs 1 snarsas gnly t sgqc tyyvf drvggki gs twgna 
nnwanaaarsgytvimspakgailqtsqgayghvayvegvnsngsirvsemnyghgagvv 
tsrtisasqaasynyih 


363. 


1 edkkapvnedf Inyiknyadvrnipl srrkmas 1 f htsktaiddvsqeklntwlrkpdk 
fyvniielskdlyyksgeyrsllnyfidmarfyyvidplf ssdskmskekvkkdlskisl 
qlnkmnlkhelakiyktcvledif fgyeiedkdnyfmlkldpkycklvgisdgmytyafn 
lsyfdgnldllktfpeefqraylersidkqadlnwfipdftkswfklneddptilppfs 
mfeplldlndykkl)dcagakiimymllhqkvpinhfo 

vnenlpdei gs ivspmevnp i kl drddktdkvl eat rdvynasgvs s f i fnndkns tggl 
ty s vrkdel f vin f y rqve rwlnrk i ry gni vaknqwr i s 1 lnvtgms edtyl eql tksg 
tfgfsvrgriaalhgldyhtlsqslelennildldtnliplasshtgglntaveqtkgki 
edsggrp t ke tkdl sd sgqanrdssns e tks 1 eggdtnne 


364. 


vgws i i tgi t i f vsgqhaqaaemtqs ssdsneqs qq t eqvehkedt thlsye lnqege t 
asqsktsqenqsdgnvqkksnqiqqdstqtsplndqkqtsmeqqskdnhvtpnsrqdtyp 
kgqnqddkgkqqfkdnqhsqtehqpntcinqnndqdssdkkqhpsdqtqdssskgtqpkqs 
qs i edr dk tvkqps s kvhki gn tk tdktvktnqkkq t s 1 1 sprwkskq t khinql taqa 
qyknqypwfvhgfvglvgedafsn^nyv^gtkynvkqeltklgyrvheanvgafssny 
dravelyyyikggrvdygaahaakyghkrygrtyegimpdwepgkkihlvghsmggqtir 
lmehf lrngnqeeidyqrqyggtvsdl f kggqdnmvs ti ttlgtphngtpaadklgs tkf 
i kd tinrigkiggtkaldlelgf sqwgf kqqpnesyaeyakrianskvwe tedqavndl t 
tagaGklnqmttlnpnivytsytgaathtgplgnevpnirqfplfdltsrviggddnknv 
rvndgi vpvssslhpsdeaf kkvgmmnl a tdkgiwqyrpvqydwdhldlvgldt tdykrt 
ge el gqf ymsmiimmlkvealdgi trk 


365. 


tcaataaggtgctttctaaagaatttttctccccatgtccaatctataaataaatctttg 
gttaaaaattgcgacacaaccattctcattcgattatgcataaaaccagtttgtgtcaat 
tccattattgctgcatcaatgattggaaatcctgtttgcccttcgcaccatgcattaaaa 
tccgcttcattttgcgaccattttatctgtcgatatttaggtttgaaagcttggtatgag 
gtttcaggatactgtgtcattaacacataa 


366. 


ctgttgcaccatttggtccttttgcacctaagtcaattgatacttgcccagttgccatat 
caggaattaacattggtacgaaaaatggactcacacgtcttgggcctttatccattaatt 
gtttatgtgcaatttcaaatgtttccataccaccgataccagaaccaatccatacaccga 
ttcgatctgcagtattttcat 


367. 


gatgcacctttaggtctaatacctggtgttacttttaaaaatgatgtacctaacttttca 
gtcaacatacgactttcaagaggtgaacaaacaacgccatctaaaccagctgcatttgct 
aacttggcataa 


368. 


tacatcaaaccactatgtttacccattttcttaccatcaagtgttatcatatcacccggt 
tgtgcaggtaaatattgtgataaaaatgttttaaagtttttttcgccgataaaacaaatg 
cctgtagaatcttttttcttagcagtaacaagtccttgttcttcagcaattcgacgcact 
tcactcttttcgatgtcgccaattgggaacatcacttttgaaagttgttgt 
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369. 


cgtttcgcatcttcatcatattctaataatggccaatctgtcacccataagaagtttaat 
tttgtttcatcgattaaacctaattctttagctaatttgacacgtaatgcacctaaactt 
tgtgcaacgacatttggtttgtctgcaacaaacattactaagtcaccagcttcagcacca 
gttaatgtaagtaatgtttcaacattttctgtttcaaagaaacgtccaattggacctgtc 
aaaccatcttccacaactttaacccacgctaatcctttagcacca 


370. 


cgtcaacgtcctgtccatgtgtttccaaaaaataataatccacatgggcaatataatcat 
caatatcaacatcactacgtaacgctagcaaatgctttt 


371. 


atgaatgaagcatctaatt taatc ttaaccatgccaaatgaatccaaagccgcaactaaa 
atagcaaagattaagccgccaatcactggtgctggtatacaaatacgttttaaaaaatta 
acg 


372. 


attctatcagccgcattatccacaccggcattattaaacaacacatcgattcttccaaac 
tgttcctttatgtcagacacaaagtctaccacttgttgttcgcttgcattatccacatta 
tacgccttcgcattgtcaccattacttttaattttatcgacagtctccgataccgcttca 

not* a t"rrt~r*t"arT , frr , r*riR t"r3r*a t" accrr^acT* h f* a t* 

y V» LClLy L-v— WQLU^^LQQ l»q.\^Cl l>Qv»^ (^CIL*^ \* \*> 


373. 


cctggcgctattgtttcaggtccgtattctgttaattcattaatcggatcttttgtaatc 

tcttcttttggttcacctttactaataattactccagttaatggattttttagtgttggt J 
gtcgttattgtcttctcacctttttgtccttcccttgttactttfctctgtccctggtgct 

tctgttattgtttttggcgcttctggtgtaaaagtaaactctgaacctttcaagtcagtt 
ctcatccagccatttgcatttatccct 


374. 


ttactaacatttattgctgttaaacctacgatgacaaataaaataatagctaatactttt 
aaaataactaaaatattttccatacgagctgcttccgacataccacgtgatagtaataat 
gcagttaataaaataacgatagcagcaataatatcgataaaaccgccattfccftaccaaat 
ggatttgataatgctgcaggtaattcgatgccaattggtttcacaagtccgcgtaaattc 
gc tgagaa tec tga tgc aacaaaggc t aeggega t aaaa ta t tcagctaat agageccaa 
ccggcaacccatccaaaaaattcaccaaataatacattgacccaagaa 


375. 


gatgtgttgaaactgagttcaattaaattatatgtttttattatacactttttgacatat 
tttttaaatttaagaatgcgaagatttttaacatttctgatgctagctttctttttcatc 
tttcaaatgcttaataaaatcaaagccaggtcgccctttagccaatgcttccatcacatc 
ataccaatccgaaccgacttgttgatatatattttgcaa 


376. 


tctatcattgtaaatactgtatctaagtgcataaaagttcgactagttggaatttcaatt 
gctactacttttttaaacgtcgcctgcggattttcaaaaatacgtcgcgctaacttttca 
atagcttgtgcagatgtacgttctgaaacgcctatagccaagacatctttagataaaaca 
agttcatcgccgccttcaatattgaatgggcaatctcgatctaaccagattggaatattc 
gcatctttaaatctagga 


377. 


gaagtcttggccattcccttgagtaaacatgaagccccagccatctgctcctgttgtatt 
accttggttgttgtttgctactggaacagtaattgtaaagtctttattaaaatctatttt 
atcattatattctaa 


378. 


s ire f 1 knf sphvqs inks 1 vkncdt ti 1 i rl c ikpvcvns i i aasmignp vcpshhal k 
s as f cdh f i c ry 1 gl kawye vsgyc vin t 


379. 


1 lhhlvllhlsqlil aqlpyqel tlvrkmdshvlglyplivyvqf qmf pyhryqnqsihr 
fdlqyfh 


380. 


daplgl ipgvt f kndvpn f s vni rl srgeqt tpskpaaf anla 


Jol . 


yikplclpi f lpssvi i spgcagkycdknvlkf f sp ikqmpves f f lavtspessairr t 
s 1 f smsp igni t f es cc 


382 . 


i £ <a So fay £>illi,g<2*^ V wlAJv -Li 11. VS S X K.JJX1 a lwiLlilap)U.CaLi,IyXSaLniLKSpaSap 

vnvsnvs t f s vskkrpi gpvkp s s 1 1 1 thanp 1 ap 


383 . 


irej j. pvii v c i^jsjxniipiigqyTiJitrvMiinyv l j. anal 


384 . 


ilUlcaonill Uiupneo Jtaa Ctv la Kljyppi. LyayiqiriKKiU * 


385. 


ilsaalstpallnntsilphcsfmsdtksttccslalstlyafalsplllilstvsdfcas 
amstantyapy 


386. 


pgaivsgpysvnsligsfvissfgsplliitpvngf fsvgwivfspfcpslvtfsvpga 
ksglnlrsf lngisstf £ snsvi vf gasgvJcvnsepf ksvliqpf af ip 


387. 


1 1 1 f i a vkp tm tnki i an t f ki t ki £ s i raasdipr dsnnavnki t i aai i s ikpp f vpn 
gf dnaagnsmpigf t sprkf aenpda tka taikysanraqpa thpknspnnt 1 tqe 


388. 


dvlklssiklyvfiihfltyflnlrmrrfltflmlafffifqinlnkikarspfsqcfhM 
ipirtdlliyilq 


389. 


siivntvskcikvrlvgisiattflnvacgfskirranfsiacadvrsetpiaktsldkt 
sssppsilngqsrsnqigifaslnlg 


390. 


evl aipl skheapai cscci 1 1 vwcywnsnckvf i kiy f iii f 


391. 


cgttgcacaaagctgaatgttaaaaatgcggatccgccagcaatgactgcaatccaacaa 
tctgatgcgacaccaccaaacataaataggaagaagccacatgcaatggcagctgcaaag 
aaa t teg 1 1 aaaaaagaa tat t g t aa t g a tgc a tgc tg taaa 


392. 


rctklnvknadppamtaiqqsdatppninrkkphamaaakkfvkkeycndacck 
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393. 


atgactaataaaagagaagatgtccgcaatatagcaattattgctcacgttgaccatggt 
aaaacaactttagtagatgagttgttaaaacaatctggtatattcagagaaaatgaacat 
gtcgatgaacgtgcaatggactctaacgatatcgaaagagagcgtggaattacgattcta 
gccaaaaatacggctgttgattataaaggtacacgtattaatattttggatacaccagga 
ca tgcagac tt tgg tggagaag tagaacg tat ta tga aaa tgg t tga tgggg t tg tc 1 1 a 
gtagtagatgcgtatgaaggtacaatgcctcaaacacgttttgtacttaaaaaagcgcta 
gaacaaaacc tgaaacc tgt tg ttg ttg t taa taaaa t tgataaacca tcagcacg tcca 
gagggtgttgtagatgaagttttagatttatttattgaattagaagcaaacgatgaacaa 
ttagaattccctgttgtttatgcttcagcagtaaatggtacagctagcttagatcctgaa 
aagcaagatgataatttacaatcattatatgaaacaattattgattatgtaccagctcca 
attgataacagtgatgagccattacaattccaagtagcattgttggactacaatgattat 
gttggacgtattggtattggtcgtgtattcagaggtaaaatgcgtgtcggagataatgta 
tcactaattaaattagacggtacagtgaaaaacttccgtgtaactaaaatctttggttac 
tttggattaaaacgtttagaaattgaagaagcacaagctggagatttaattgctgtttca 
ggta tggaagacat taatgttggtgaaac tgtaacaccacatgaccatcaagaagca ttg 
ccagttctacgtattgatgagcctactcttgaaatgacatttaaagttaacaattctcca 
tttgctggccgtgaaggtgactttgtaacagcacgtcaaattcaagaacgtttaaatcaa 
caattagaaacagatgtatctttgaaagtttctaacacagattctccagatacatgggta 
gttgctggtcgcggtgaattgcatttatcaatccttat tgaaaa tatgcgtcgtgaaggt 
tatgaattacaagtttcaaaaccacaagtaattattaaagaaatagatggtgtaatgtgt 
gaaccatttgaacgtgtgcaatgtgaagtgccacaagaaaatgcaggtgctgttattgaa 
tcattaggtgcacgtaaaggtgaaatggttgatatgactacaactgataatggacttaca 
cgtttaatctttaatgtaccggctcgtggtatgattggttatacgactgaatttatgtca 
a tgacaagagg ttacggtat tat taacca taca tt tgaagaa 1 1 tagaccacgtattaaa 
gcacaaattggcggtcgtcgtaatggtgcattaatttcaatggatcaaggttctgcaagt 
ac t ta tgcca 1 1 1 tgggac t tgaaga t agagg tgt aaac t tea tggaacc tgg t ac tgaa 
gt t ta t gaagg t a tga t tg t tgg tgaaca taa teg tgaaaa tga 1 1 1 aac tg 1 1 aaca tc 
actaaaacaaaacatcaaactaacgtacgttctgcaacgaaagaccaaacacaaacaatg 
aa tagaccgcg tat tc taacat tggaagaagcg 1 1 acaa ttc a t taa tgatgatgaac tt 
g t tg tgg t tacaccagaaag tat acg 1 1 1 aagaaagaaaa 1 1 1 1 aaac aaaaa tgt teg t 
gaaaaagaagcaaagcgtatcaaacaaatgatgcaagaaaacgaa 


394. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 
ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 
g aaga t a tagacca t agtaaaac ttacttaaattatgatt tgg taaa tgc taa t aaacag 
aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 
agaacagac gega 1 1 aaac aca t tgat ggtt taa ttacatcagacaa tga tttctt tga t 
aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 
gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 
atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 

y y L-O d L^dCXdCLCx ciy v,^ l- l- lqciuu^ *— dciy o i^cxy a l, u. l^cici t-y ay t^uLy UL.aucivuwv^y u. 

ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata 
agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 
acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 
acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 
tttagcaaagaaatacaagaaactggaaatgttgtaataagccaaaaagatttcaatgaa 
1 1 1 cagaaacagataaaagc tgc tc aaga t a 1 1 1 eggaagat t acgag ta ta taaag tc t 
ggtagagccttagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 
gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 
ccacttaaagagaatatagaaatagcgttaaagcttttaaaaatcttactaaaagagtta 
gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 
cc aaaac t taa t gg 1 1 1 agcaggaaac 1 1 aga t aaaaaaa tgaat ccagaat t a ta 1 1 ca 
gaacaggaacagcaacaagaacaacaaaagaatcaaaaacgagatagaggtatgcactta 


395. 


mtnkredvrniaiiahvdhgkttlvdellkqsgi f renehvderamdsndierergi til 

akntavdykgtrinildtpghadfggeveriinJanvdgvvlvvdayegtinpqtrfvlkkal 

eqnlkp vvwnkidkps arpegwdevl dl f ie 1 e andeql e fp wy as avng t as 1 dpe 

kqd<±alqslyetiidyvpapi<lnsdeplqfqvalldyndyvgrigig:r^ 

si ikldgtvknf rvtki f gyf glkrleieeaqagdliavsgmedinvgetvtphdhqeal 

pvlrideptlemtfkvnnspfagregdfvtarqiqerlnqqletdvslkvsntdspdtwv 

vagrge Ihl si 1 i enmrregye 1 qvskpqvi ike idgvmc ep f ervqeevpqenagavi e 

s lgarkgemvdmt t tdngl trl i f nvpargmigy t tefmsmtrgygiinht f eef rprik 

aqiggrrngal i smdqgsas tyai 1 gl edrgvnf mepgtevyegmivgehnr endl tvni 

tktkhqtnvrsatkdqtqtmnrpril tl eealqf inddelvwtpesirlrkki Inknvr 

ekeakrikqmmqene 


396. 


VLRSDFYMSYSrraVSKVKSGTmTCIQKHVQ 

NFN^IDEKIEQNYTGKRKIRTDAIKHIDGLITSDiro 

EYGKDT^YATVHMDEKTPHMHYGWPITDDGRLSAKEWGNKKALTAFQ 

GYDLERGQSRQVTNAKHEQISQYKQKTEYHKQEYERESQKTDHIKQKM>KLMQEYQKSI^ 

TLKKPINVPYEQETEKVGGLFSKEIQETGNWISQKDFNEFQKQIKAAQDISEDYEYIKS 

GRALDDKDKE IREKDDLLNKAVERI ENADDNFNQL Y^l?VKPLKENIEI ALKLLKIIJ^KEL 

ERVLGRNTFAERVNKiTEDEPJCLNGLAGNLDKJCMNPELYSEQEQQQEQQKN 


397. 


atgactgttgaagaaagatccaatacagccaaagttgacattttaggggtcgattttgat 
aatacaacaatgttgcaaatggttgaaaatattaaaaccttttttgcaaatcaatcaacg 
aataatctttttatagtaacagccaaccctgaaatagtgaattacgcgacgacacatcaa 
gcgtatttagagttaataaatcaagcgagctatattgttgctgatgggacaggagtagtc 
aaagcttcgcatcgtttaaagcaacctctagcgcatcgtatacctggtattgagttgatg 
ga t ga a tg 1 1 tgaaaa t tgc tea tg t aaa tc a tc aaaaag ta 1 1 1 1 tgc taggggcaac t 
aatgaagttgtagaagcggcacaatatgcattgcaacaaagatatccaaacatatcgttt 
gcacatcatcacggttatattgatttagaagatgagacagtagtgaaacgaattaaactg 
tttaaacctgattacatatttgtaggtatgggattccctaaacaagaagaatggattatg 
acacatgaaaaccaatttgaatctacagtgatgatgggcgtaggtggttctcttgaagta 
tttgctggggctaaaaagagagcgccttatatctttagaaaattaaacattgaatggata 
tatagagcattaatagattggaaacgtattggtagattaaagagtattccaatatttatg 
ta taaaa tagccaaagcaaaaagaaaaataaaaaaggcgaaa 


398. 


mtveersntakvdilgvdfdnttmlqmveniktf fanqstnnlf ivtanpeivnyatthq 
aylelinqasyivadgtgwkashrlkqplahripgielmdeclkiahvnhqkvfllgat 
neweaaqyalqqrypnis f ahhhgyidlede twkrikl f kpdyif vgmgf pkqeewim 
thenqf es tvmmgvggslevf agakkrapyi f rklniewiyral idwkrigrlksipi f m 
yki akakrkikkak 
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399. 


atgagtgaaaattttaagttacgtaaaatgaaagtcggtttagtatctgttgcaattaca 
atgttatatattatgacaaacggacaagcagaagcatctgaaaatcaaaacgctttaatc 
tctaatataaatgtagacaatcaggaaaaacagaataatgtaaatcaagctgttcagcct 
caaaataatactaatgaaacatcaaaagtaccggctaattttgtcaaattgaatgatatt 
aaaccaggtgatacttctatacaaggaacaactttaccaaatcaatttatactattaact 
attgataaaaaagatgtgagctcagttgaagattctgacagcagctttgttatgtctgat 
aaagatgggaattttaagtatgacttaaatggtcgcaaaattgttcataatcaagaaatt 
gaagtgtcttcatcagatccctatttaggtgacgatgaagaagatgaagaagtagaagaa 
acttcaactgaagaagttggtgctgaggaagaaagtacagaagctaaagctacatataca 
acaccgcgatatgaaaaagcgtatgaaataccgaaagaacagctaaaagaaaaagatgga 
catcaccaagtttttatcgaacctattactgaaggttcaggtattattaaaggccatacc 
tctgtaaaaggtaaagttgctctatctattaataataaatttattaactttgagacaaat 
gctaatggtggtccaaataaagaagaagcgaaatctggatcagaaggaatctggatgcct 
a 1 1 ga t gac aaagga t ac 1 1 taa 1 1 1 tgac t tcaaaacgaaacg 1 1 1 cga tga 1 1 1 ag ag 
ttaaagaaaaatgatgagatctcattaacatttgcacctgatgacgaagatgaggcattg 
aagtcattaattttcaaaactaaggtaacgagtttagaagatattgataaagcagaaact 
aaatatgaccatactaaagtggaaaaagtaaaagtattgaaagatgttaaagaagattta 
catgtagatgaaatttacggaagcttatatcatacagaaaaaggtaaaggtattcttgat 
aaagaaggtactaaagtaattaaaggtaagactaaattcgcaaatgcagttgtgaaggta 
gactctgaactaggtgaaggtcaagaattccctgatttgcaagtcgatgraaaaggtgaa 
ttcagctttgatgtagatcatgctggatttagattacaaaatggagaaacactaaacttc 
acagtagttgatcctattacaggtgaattattaagtggaaattttgtttctaaaaacata 
gatatttatgaatctcctgaagaaaaagcagatcgtgagtttgatgaaagaatggaaaac 
acacctgcatatcataaattacatggtgataaaattgtcggctacgatactaacggattc 
ccgattacctggttttatccattaggtgaaaagaaagttgaacgtaaggcaccaaaatta 

gaaaaa — 


400. 


msenf klrlarrfcvgl vsvai tmlyimttt^ 

qnn trie tskvpanf vklndikpgdts iggttlpnqf ill tidkkdvs s vedsdss fvrosd 
kdgnfkydlngrkivbnqeievsssdpylgddeedeeveetsteevgaeeestealcatyt 
tpryekayeipkeqlkekdghhqv f iepi tegsgi ikghtsvkgkval s innkf inf etn 
anggpnkeeaksgsegiwmpiddkgy f nf dfktkr f ddlelkknde i si t f apddedeal 
kslifktkvtsleditikaetkydhtkvelcvkvlkdvkedlhvdeiygslyhtekgkgild 
kegtkvikgktkfanawk^selgegqefpdlcjvdxkgefsfdvdhagfrlqngetlnf 
twdpi tgjel 1 sgnf vsknidiyespeekadref dennentpayhklhgdki vgydtngf 
pi twf yplgekkverkapklek 


401. 


gtctatatgctatcaagtaccaggtttattgttaggtggtacaacaattgtaataagtcc 
actaatatcattaatgaaagatcaagtggatcaattaaaagcgatgggaattcaagctgc 
ttttttaaa 


402. 


vymlsstrfivrwynnCTikstniinerssgsiksdgnsscffk 


403. 


tttaaatataaaaaaaacagaaaaatacctagtattatgatgcaacaaattaaaattact 
atactatattcatatttaacgataaataaatgggaataccttcttaacataacaccaaat 
aagaccgtacttcctgccactggccaaaaagaattgattttagctgtcttcacaatgttt 
aaagtttcaaaatctttttcgctgattttgacgtacttttttggaatcagccaattaatc 
attgggaaaaagagtgctaaccatgtacttactaaatcaatcatcaaatattcatctttg 
tatttgataattctatatttgggattcttattaatattttcagtttcacaaagcaatgtc 
tccacttcttttcaattggttttatat 


404. 


f kykknrkips immqqiki ti lysyl tinkweyl lni tpnktvlpatgqkel il avf tmf 
kvsks f s 1 i 1 ty f f gi s ql i i gkksanhvl tksi iky s slyl i i ly lg f 1 1 i f s vsqsnv 
stsfqlvly 


405. 


ggaatgaaaatgatttcgatttccgatgaaatcaattgtttaatttgttgcaattgtgta 
gggttatgttcttttatttcttctgctaagtatatfcttttggatttccatttcttctaac 
actgtagctaagacatcaataaagcgtggtaagtttttagttacagctaggtcgatacga 
cga 


406. 


arrOaidsisdeincliccncvQlcsfissakYifwisissntvaktsikrgkflvtarsirr 


407. 


tttgaagctacaaaggtaccgcataatggcagcacattaattaacaatgcgctaaacttt 
aatgaggcgctgatttgcttgtctttaaaagtcaacatagcactgataattcctaaaata 
gctactatacgtggaattgtcatgctcggatactgcggtatatgtaagaaagcaccaaga 
cctgctatcacaccacatactaacgcaatatatagaaattgcttcaaatcattcactcct 
aaattgttattacactattacaca 


408. 


f ea tkvphngs 1 1 innalnf neal icl slkvnial iipkiatirgivialgycgickkapr 
pai tphtnaiyrnc f ks f tpkll Ihyy t 


409. 


atgcttgctgctcgcatactattagaatctggtgcagaaggtacgcgtgtagaagatacc 
atgacacgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacact 
gtcatccagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcga 
gatacaaacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaat 
gaaatttctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgac 
agcagtcttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatattta 
caaggtggtagattgattgatgttttaactgcgatattagcaggtagtctaggataccta 
gtcactgagattttagatcgtaagttacacgcacagtttatcccagaattcattggttca 
ttagttattgggattatcgccgttattggacatacacttattccaacaggtgacttggca 
actattatcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaata 
caagatttatttggtggacacatgttgatgttcacaacgaaatcattagaagcattggtt 
actgcgtttggcatcggtgctggcgttggtagcgtattaattttagta 


410. 


mlaarillesgaegtrvedtmtriakklgysesnsfvtntviqftlhsesfprifritsr 
d tnl iki sqankisrqi tnnei si aeaktql ekiyvakrdsslpf kgf aaamiams f lyl 
qggr 1 idvl tai 1 ags lgyl v tei ldrklhaqf ipe f igslvigi iavight 1 ip tgdla 
tiiiaavrapivpgvlitnaiqdlfgghmlmfttkslealvtafgigagvgsvlilv 



WO 02/059148 



- 89 - 



PCI7EP02/00546 



411. 


atgacatttaataaagtattattgagctggatagtcatattgattataacaactagcata 
tatctattttggcagttgggcgatatcaatgatgtatttaaccagtctattttaatcaat 
gttagattaccgagattattagaagcattgttgacaggtatgatattaactgttgcaggc 
cttatatttcaaacagttttaaataatgcattggcagatagctttacattaggattggca 
agcggcgctacatttggttcaggattagcattatttttaggtttaacaacgttatggatt 
cctgtattttcaataacatttagtttgataacattaataactgtattagtcattacgtcg 
gtattgagccaaggctatccagttagaatcttaatattaagtggtttaatgattggtgcg 
ttattcaattcacttctatattttttgattttattaaaacctcgcaaattaaatacaatt 
gccaattatctgtttggtggttttggtgatgcagaatactcaaatgtatctataatagca 
atcacatttatcattgcattgtttggtatatttatcattcttaatcaactaaagttattg 
caattaggagaactaaaaagtcagtcactaggcttaaatgttcaattgattacatatatc 
gcgttatgtatagcttctatgataacggcgataaatgtcgcatatgttggcatcattgga 
ttcattggtatggtgataccgcaactcattagaaaatggcagtggaaacaatcattagga 
agacaattggctttaaatattgtaactggaggacaaataatggttatggcagattttatt 
ggtagccatatattgtcaccagtacaaataccggcaagtattatcattgcattaattggt 
ataccagtgttattttacatgctaatatctcagtcgaaacggttacac 


412. 


mtf nkvll'swivilii ttsiyl fwqlgdindvf nqsi"linvrlprlleall tgmil tvag 
lifqtvlnnaladsftlglasgatfgsglalflglttlwipvfsitfslitlitvlvits 
vlsqgypvrililsglmigal f nsllyf 1 illkprklntianylf ggf gdaeysnvsiia 
itfiialfgifiilnqlkllqlgelksqslglnvqlityialciasmitainvayvgiig 
f igmvipql irkwqwkqslgrqlalnivtggqimvmadf igshil spvqipas iiial ig 
ipvl f yml i sqskrlh 


413. 


atgaacaaacagcaaaaagaatttaaatcattttattcaattagaaagtcatcactaggc 
gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagca 
gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 
agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 
gtatc taataaagaag t tgaggcccc tac ttc tgaaacaaaagaagc taaagaagttaaa 
gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 
acatatcctattt tgaa t caggaac 1 1 agagaagcga 1 1 aaaaaccc t gcaa t aaaagac 
aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 
actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 
tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 
tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 
gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 
cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt 
tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 
ccatataaaaaagcgaaaacactagaaagacaagtttatgaattaaataaaattcaagat 
aaacttcctgaaaaattaaaggctgagtacaagaagaaat tagaggatacaaagaaagct 
ttagatgagcaagtgaaatcagc tat tac tgaa ttccaaaatgtacaaccaacaaa tgaa 
aaaatgactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 
tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 
tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 
cgtgttagaactataagcaaagatgctaaaaataatactagaacaattattttcccatat 
gttgaaggtaaaactctatatgatgctatcgttaaagttcacgtaaaaacgattgattat 
gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 
aaa tc t aacaaaaaagaaeaacaaga taac t cage taagaaggaagc tac tccagc tacg 
cctagcaaaccaacaccatcacctgttgaaaaagaatcacaaaaacaagacagccaaaaa 
gatgacaataaacaattaccaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 
aaagacaaaacgcc t gc t acaaaaccaac t aaagg tgaag tagaa t caag t agt ac aac t 
ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactgcttcatcaaaa 
acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 
ttacaaaaagcaaacattaaaaacacaaatgatggacacactcaaagccaaaacaataaa 
aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 
atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 
agaaaacgtaaaaac 


414. 


MNKQQKEFKSFYS IRKSSLGVASVAI STLLLLMSNGEAQAAAEETGGTNTEAQPKTEAVA 

S PTTTSEKAPETKPVANAVSVSNKEVEAPTSETKEAKEVKEVKAPK^ 

TYPI LNQELREAIKNPAIKDKDHS APNSRPIDFEMKKKIX5TQQFYHYAS SVKPARVIFTD 

SKPEI ELGLQ SGQFWRKFEVY EX3DKKLPIKLVS YDTVKDYAYIRFSVSNGTKAVKI VSST 

HFNNKEEKYDYTLMEFAQPIYNSADKFKTEEDYKAEKLLAPYKKAOT 

KL PEKIjKAEYKKKLEE)TKKALDEQ VK S AI TEFQWQPTNEK>n , DLQiyiT<YVVYE SVENNE 

SMMDTFVKHPIKTGMLNGKKYMVMETT^^ 

VEGKTLYDAIVKVHVKTIDYDGQYHWIVDK^ PAT 
PSKPTPSPVEKESQKQDSQKDI^QLPSVEKENDASSESGKDKTPATKPTKGEVESSSTT 
PTKWSTTQNVAKPTTAS SKTTKDVVQTS AGS SEAKDSAPLQKANIKNTrajDGHTQSQNNK 
ITC^ENKAKSLPQTGEESNKDMTLPLMALL^ 


415. 


atgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagacggagggaaaaag 
accgctgcctttagtaatattgagtatggtggacgtggtatgtcacttgaaaaagatatc 
gaacattcaaatacgttttatcttaaaagcgacattgcagttattcacaaaaagcctacg 
ccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtgattaacgaagct 
tattttcgtacaccttcaacaactgattacaacggcgtttatcaaggttattatattgat 
tttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataatattcatgaccat 
caagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgtttttaatgattcgt 
tttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaagtattttggaag 
agatataaagataatattaaaragtctataacagttgatgaaatacgaaaaaatggttac 
catattccttatcagtatcaaccaagattagactatctaaaagcagttgataagttgata 
t t aga t gaaag t gaggac cgcg ta 


416. 


mnypngkpyr knsaidggkktaa f sni eyggrgms 1 ekdiehsnt fy lksdi avihkkp t 
pvqivnvnypkrskavineayfrtpsttdyngvyqgyyidfeaketknkts fplnnihdh 
qvehmknayqqkgi vf lrai r f kt ldevy 1 Ipyskf evf wkrykdnikxs i tvdeirkngy 
hipyqyqprldylkavdkli ldesedrv 
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417. 


ttgatatatctagataatgcggcaacgacgaaagcatttgaagaagtgttagatacttat 
ttaaaagtaaatcaatcaatgtattataatccgaatagtccgcataaagctggtttgcag 
gcaaatcaattactacaacaagcaaaaacccaaattaatgcaatgattaattcaaaaaca 
aattatgatgttgtattcactagtggtgcaactgaatccaataatcttgctttaaaaggt 
attgcctatcgtaaatttgatacagcgaaggaaataattacatccgtgttagagcatccg 
tccgtattagaggttgtaagatatttggaagcacacgaaggatttaaagttaaatatgtt 
rrahrThAa»fTaaaoataocaatattaacttaQaacacttcaaagaattaatgt.cagacaaa 
gtcggtttagtaacatgtatgtatgtaaataatgtaactggacaaatacagcctattcca 
caaatggctaaagttataaaaaattatcctaaggcacattttcatgtagatgcggttcaa 
gcattcggcaaaatttcaatggatctcaataacatagatagtattagtttaagtggacac 
aagtttaatggtttaaaaggacaaggcgtcttacttgtaaatcacattcaaaatgttgaa 
ccaactgtccatggtggtggtcaagaatatggcgttagaagtggaacagttaatttgcca 
aatgatattgcaatggttaaagcgatgaagatagctaatgaaaactttgaagcattgaat 
gcatttgttactgagttaaataatgacgtccgtcaatttttaaataaatatcatggagtt 
tatattaattcttcaacttcaggttcaccattcgttttaaatattagttttcctggcgta 
aaaggtgaagtattagttaatgctttttcaaaatatgacattatgatatctacgacaagt 
gcttgt tea tctaaacgtaa taaa t taaa tgaagtattggctgcaatgggattatcagac 
aaatctattgaaggtagtataagattatcatttggggctactacaactaaagaagatata 
gcgaggtttaaagaaatatttatcatcatttatgaggaaattaaggagttgctaaaa 


418. 


1 iyldnaa ttkaf eevldtylkvnqsmyynpnsphkaglqanql 1 qqak tqinaminskt 
nydwf tsgatesnnlal kgiayrkf dtakei i ts vlehpsvlewryleahegf kvkyv 
dvkkdgsinlehfkelms<^vglvtcmyvimvtgqi 

af gkismdlnnids islsghkf nglkgqgvllvnhiqnvep tvhgggqeygvrsgtvnlp 
ndiamvkamkianenf ealnaf vtelnndvrqf Inkyhgvyins s tsgsp f vlnis f pgv 
kgevlvnafskydimisttsacsskrnklnevlaamglsdksiegsirlsfgatttkedi 
arfkeifiiiyeeikellk 


419. 


atgtcatatcattggtttaagaaaatgttactttcaacaagtattttaattttaagtagt 
agtagtttagggcttgcaacgcacacagttgaagcaaaggataacttaaatggagaaaaa 
ccaactactaatttgaatcataatataacttcaccatcagtaaatagtgaaatgaataat 
aatgagactgggacacctcacgaatcaaatcaaacgggtaatgaaggaacaggttcgaat 
agtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaacaaccaaaaccca 
agtacagattcaaaaccagacccaaataaccaaaacccaagtccgaatcctaaaccagat 
ccagataacccgaaaccaaaaccggatccaaaaccagacccagataaaccaaagccaaat 
ccggatccaaaaccagatccagataacccgaaaccaaatccagatccaaaaccagaccca 

ga CaaaCCaaagCCaaa CCCgga LCCwicAaCCay ei t^ay a. Laoa^oaaay ao.a y 

aa t c c aaaaccagaccc ta a t aagee aaatcc t aacccg tcaccagatcccgatcaacc t 
gggga 1 1 ccaa tc a 1 1 c t gg tggc tcgaaaaa tggggggac a tggaacccaaatgc t tea 
gatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaactcacaaaatcct 
actggtaatgattttgtatcccaacgatttttagccttggcaaatggggcttacaagtat 
aatccgtatattttaaatcaaattaataagttgggcaaagattatggagaagttactgat 
gaagacatttataatattattcgaaaacaaaatttcagcggaaatgcatatttaaatgga 
ttacaacagcaatcgaattactttagattccaatatttcaatccattgaaatcagaaagg 
tactatcgtaatttagatgaacaagtactcgcattaattactggtgaaattggatcaatg 
ccagatttgaaaaagcccgaagataagccggattcaaaacaacgctcatttgaaccgcat 
gaaaaagacgattttacagtagttaaaaaacaagaagataataagaaaagtgcgtcaact 
gcatatagtaaaagttggctagcaattgtatgttctatgatggtggtattttcaatcatg 
ctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatcacagcgacga 


420. 


msyhwfkkmllstsililsssslglathtveakdnlnge^ 

ne t g tphesnqt gneg t g sns rdanpdsnnvkpdsnnqnps tdskpdpnnqnpspnpkpd 
pdnpkp kp dpkpdp dkp kpnpdpkpdp dnpkpnpdp kpdpdkp kpnpdp kpdp dkpkpnp 
npkpdpnkpnpnpspdpdqpgdsnhsggs kngg twnpna sdgsnqgqwqpngnqgnsqnp 
tgndfvsqrflalangaykynpyilnqinklgkdygevtdediyniirkqnfsgnaylng. 
lqqqsnyfrfqyfnplkseryymldeqvlalitgeigsinpdlkkpedkpdskqrsfeph 
ekddf twkkqednk-ksas tayskswlaivcsmmwf siml f 1 f vkrnkkknknesqrr 
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421. 


atgagagataagaaaggaccggtaaataaaagagtagattttctatcaaataaattgaat 
aaatattcaataagaaaatttacagttggaacagcatctattttaattggctcactaatg 
tatttgggaactcaacaagaggcagaagcagctgaaaacaatattgagaatccaactaca 
ttaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaagacact 
gcaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatcgaacat 
gaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaagtagct 
gatgttgctgaagttcagccgaaatcgtcagtcactcataacgcagagacacctaaggtt 
agaaaagctcgttctgttgatgaaggctcttttgatattacaagagattctaaaaatgta 
gttgaatctaccccaattacaattcaaggtaaagaacattttgaaggttacggaagtgtt 
gatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaatgttggt 
aatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagattttagtaag 
gatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggtgctgat 
ggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggtggaatc 
cttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatacatttat 
acaagttccatggacaaaactgaaaagcaagctggacaaggttatagaggatacggagct 
tttgtgaaaaatgacagttctggtaattcacaaatggttggagaaaatattgataaatca 
aaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaagtttcat 
gggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatgagagca 
gaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaaaatcag 
gcatataatttcttaattacatctagtcaaagatggggccttaatcaagggataaatgca 
aatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaagcgcca 
aaaacaataacagaattagaaaaaaaagttgaagagattccattcaagaaagaacgtaaa 
tttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgag 
aagacaataacgacaccaacactaaaaaatccattaactggagtaattattagtaaaggt 
gaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacggacctgaa 
acaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagag 
gaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttagaccaccg 
gtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagag 
attccattcgagaaagaacgtaaatttaatccggatttagcaccagggacagaaaaagta 
acaagagaaggacaaaaaggtgagaagacaataacgacaccaacactaaaaaatccatta 
actggagtaattattagtaaaggtgaaccaaaagaagaaatcacaaaagatccgattaat 
gaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaatttgatccg 
aagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaa 
acaggagacgtagttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaagga 
gactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaatccggat 
ttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacg 
acgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaa 
gaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgataacacca 
ggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagttccaggt 
aaaccaggaattaagaatccagaaacaggagacgtagttagaccaccggtcgatagcgta 
acaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattccattcaag 
aaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaagagaagga 
caaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactggagaaatt 
attagtaaaggtgaatcgaaagaagaaatcacaaaagatccgattaatgaattaacagaa 
tacggaccagaaacgataacaccaggtcatcgagacgaatttgatccgaagttaccaaca 
ggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagatgta 
gttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgta 
gaaaaagaagaaattccattcgagaaagaacgtaaatttaatcctgatttagcaccaggg 
acagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacacta 
aaaaatccat t aac tggagaaa 1 1 a 1 t ag taaagg tgaa t cgaaagaagaaa t cacaaa a 
gatccagttaatgaattaacagaattcggtggcgagaaaataccgcaaggtcataaagat 
ate 1 1 tga tec aaac 1 1 accaacaga t caaacggaaaaagtacc agg t aaaccaggaa tc 
aagaatccagacacaggaaaagtgatcgaagagccagtggatgatgtgattaaacacgga 
ccaaaaacgggtacaccagaaacaaaaacagtagagataccgtttgaaacaaaacgtgag 
tttaatccaaaattacaacctggtgaagagcgagtgaaacaagaaggacaaccaggaagt 
aagacaatcacaacaccaatcacagtgaacccattaacaggtgaaaaagttggcgagggt 
caaccaacagaagagatcacaaaacaaccagtagataagattgtagagttcggtggagag 
aaaccaaaagatccaaaaggacc tgaaaacccagagaagccgagcagaccaac tea tcca 
agtggcccagtaaatcctaacaatccaggattatcgaaagacagagcaaaaccaaatggc 
ccagttcattcaatggataaaaatgataaagttaaaaaatctaaaattgctaaagaatca 
gtagctaatcaagagaaaaaacgagcagaattaccaaaaacaggtttagaaagcacgcaa 
aaaggtttgatctttagtagtataattggaattgctggattaatgttattggctcgtaga 
agaaagaat 


422. 


mrdkkgpvnkrvdf 1 snklnkysirkf tvg tasi 1 igs linylg tgqeaeaaennienptt 
lkdnvqskevkieevtnkdtapqgveaksevtsnkdtiehepsvkaediskkedtpkeva 
dvaevqpkssvthnae tpkvrkarsvdegsf di trdsknwes tp i tiqgkehf egygsv 
di qkkp tdlgvse vtr f nvgnesngl i ga lql knkidf skdfn f kvrvannhqsn 1 1 gad 
gwgf 1 f skgnaeeyl tnggilgdkglvnsggfkidtgyiytssmdktekqagqgyrgyga 
f vkndssgnsqmvgenidksktnf Inyadns tn t sdgkf hgqrlndvi 1 tyvas tgkmra 
eyagktwe ts i tdlglsknqaynf 1 i ts sqrwglnqginangwmrtdlkgsef t f tpeap 
ktitelekkveeipfkkerkfnpdlapgtekvtregqkgektittptlknpltgviiskg 
epkeei tkdpinel teygpeti apghrdef dpklp tgekeevpgkpgiknpe tgdwrpp 
vds vtkygp vkgds i vekee ip f ekerkf npdl apg t ekv tregqkgekt i t tp t lknp 1 
tgviiskgepkeei tkdpinel teygpeti tpghrdef dpklp tgekeevpgkpgiknpe 
tgdwxppvdsvtkygpvkgdsi vekeeip f kkerkf npdlapgtekvtregqkgekt i t 
tptlknpl tgeiiskgeskeei tkdpinel teygpeti tpghrdef dpklp tgekeevpg 
kpgi knpe tgdwrpp vds vtkygpvkgdsi vekeeip f kkerkf npdlapgtekvtr eg 
qkgektit tptlknpl tgeiiskgeskeei tkdpinel teygpeti tpghrdef dpklp t 
gekeevpgkpgiknpe tgdwrppvds vtkygpvkgdsi vekeeip f ekerkf npdl apg 
tekvtregqkgek tit tptlknpl tgeiiskgeskeei tkdpvneltefggekipqghkd 
i f dpnlp tdqtekvpgkpgiknpd tgkvieepvddvikhgpktg tpe tktveip f e tkre 
fnpklqpgeervkqegqpgsktittpitvnpltgekvgegqpteeitkqpvdkivefgge 
kpkdpkgpenpekpsrpthpsgpvnpnnpglskdrakpngpvhsmdkndkvkkskiakes 
vanqekkraelpktglestqkglifssiigiaglmllarrrkn 
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423. 


gtgaaaagcaatct taga t acggca taagaaaac ac aaa t tgggagcggcc t cag ta 1 1 c 
ttaggaacaatgatcgttgttggaatgggacaagaaaaagaagctgcagcatcggaacaa 
aacaatactacagtagaggaaagtgggagttcagctactgaaagtaaagcaagcgaaaca 
caaacaactacaaataacgttaatacaatagatgaaacacaatcatacagcgcgacatca 
actgagcaaccatcacaatcaacacaagtaacaacagaagaagcaccgaaaactgtgcaa 
gcaccaaaagtagaaacttcgcgagttgatttgccatcggaaaaagttgctgataaggaa 
actacaggaactcaagttgacatagctcaaccaagtaacgtctcagaaattaaaccaaga 
atgaaaagatcaactgacgttacagcagttgcagagaaagaagtagtggaagaaactaaa 
gcgacaggtacagatgtaacaaataaagtggaagtagaagaaggtagtgaaattgtagga 
cataaacaagatacgaatgttgtaaatcctcataacgcagaaagagtaaccttgaaatat 
aaatggaaatttggagaaggaattaaggcgggagattattttgatttcacattaagcgat 
aatgttgaaactcatggtatctcaacactgcgtaaagttccggagataaaaagtacagat 
ggtcaagttatggcgacaggagaaataattggagaaagaaaagttagatatacgtttaaa 
gaatatgtacaagaaaagaaagatttaactgctgaattatctttaaatctatttattgat 
cctacaacagtgacgcaaaaaggtaaccaaaatgttgaagttaaattgggtgagactacg 
gttagcaaaatatttaatattcaatatttaggtggagttagagataattggggagtaaca 
gctaatggtcgaattgatactttaaataaagtagatgggaaatttagtcattttgcgtac 
atgaaacctaacaaccagtcgttaagctctgtgacagtaactggtcaagtaactaaagga 
aataaaccaggggttaataatccaacagttaaggtatataaacacattggttcagacgat 
ttagctgaaagcgtatatgcaaagcttgatgatgtcagcaaatttgaagatgtgactgat 
aatatgagtttagattttgatactaatggtggttattctttaaactttaataatttagac 
caaagtaaaaattatgtaataaaatatgaagggtattatgattcaaatgctagcaactta 
gaatttcaaacacacctttttggatattataactattattatacaagtaatttaacttgg 
aaaaatggcgttgcattttactctaataacgctcaaggcgacggcaaagataaactaaag 
gaacctattatagaacatagtactcctatcgaacttgaatttaaatcagagccgccagtg 
gagaagcatgaattgactggtacaatcgaagaaagtaatgattctaagccaattgatttt 
gaata tea tacagctgttgaaggtgcagaaggtcatgcagaaggtaccattgaaac tgaa 
gaaga 1 1 c t a t tea tg tagac 1 1 tgaagaa tcgacaca tgaaaa t tc aaaac a tea tgc t 
gatgttgt tgaa ta tg aagaaga t acaaac cc aggtggtgg t caggt tac tac tgag t c t 
aacctagttgaatt tgacgaaga t tc tacaaaaggt a ttg taac tgg tgc tg 1 1 agcga t 
catacaacaattgaagatacgaaagaatatacgactgaaagtaatctgattgaactagta 
gatgaactacctgaagaacatggtcaagcgcaaggaccaatcgaggaaattactgaaaac 
aatcatcatatttctcattctggtttaggaactgaaaatggtcacggtaattatggcgtg 
attgaagaaatcgaagaaaatagccacgtggatattaagagtgaattaggttacgaaggt 
ggccaaaa t agegg taa tcag tea 1 1 tgaggaagac acagaagaaga t aaaccgaaa tat 
gaacaaggtggcaatatcgtagatatcgatttcgatagtgtacctcaaattcatggtcaa 
aataatggtaaccaatcattcgaagaagatacagagaaagacaaacctaagta tgaacaa 
ggtggtaatatcattgatatcgacttcgacagtgtgccacatattcacggattcaataag 
cacactgaaattattgaagaagatacaaataaagataaaccaaattatcaattcggtgga 
cacaatagtgttgactttgaagaagatacacttccacaagtaagtggtcataatgaaggt 
caacaaacga t tgaagaaga tacaacacc tccaatcgtgccaccaacgccaccgacacca 
gaagtaccaagcgagccggaaacaccaacaccaccgacaccagaagtaccaagcgagccg 
gaaacaccaacaccgccaacgccagaggtaccaactgaacctggtaaaccaataccacct 
gctaaagaagaacctaaaaaaccttctaaaccagtggaacaaggtaaagtagtaacacct 
gttattgaaatcaatgaaaaggttaaagcagtggtaccaactaaaaaagcacaatctaag 
aaatc tgaac tacc tgaaacaggtggagaagaa tcaacaaacaacggcatgttgttcggc 
ggattatttagcattttaggtttagcgttattacgcagaaataaaaagaatcacaaagca 


424. 


vksnlrygirkhklgaasvflgtmiwgmgqekeaaaseqnnttveesgssateskaset 

Qtttrmvntidetqsysatstecj>sqstqv1:teeapktvgaplcvetsrvdlpselcvadke 

ttgtqvdiacjpsnvseikprnacrstdvtevaekevveetka^ 

hkqd tn wnphnaexv t IkykwJcf gegikagdy f df 1 1 sdnve thgi. s t Irkvpe ikstd 

gqvmatgeiigerkvrytf keyvqekkdl taelslnl f idpttvtqkgnqnvevklgett 

vs k i f n i qy 1 ggvrdnwgvt angr i d t lnkvdgkf shf aymkpnnqs 1 6 s v tvtgqvt kg 

nkpgvnnp tvkvykhigsddlaesvyaklddvskf edvtdnms 1 df dtnggysln f nnld 

qs knyvi ky egyy dsnasnl e f qthl f gyynyyy tsnl twkngva f y snnaqgdgkdklk 

epiiehstpielefkseppvekheltgtieesndskpidfeyhtavegaeghaegtiete 

edsihvdfeesthenskhhadweyeedtnpgggqvttesnlvefdedstkgivtgavsd 

h 1 1 i ed tkey 1 1 esnl ielvde lpeehgqaqgpiee i tennhhi shsglg tenghgnygv 

ieeieenshvdikselgyeggqxisgnqsfeedteedkpkyeqggnivdidfdsvpqihgq 

imgnqsfeedtekdkpkyeqggniididfdsvphihgfnkhteiieedtnkdlqpnyqfgg 

hrvsvdfeedtlpqvsghnegqqtieedttppivpptpptpevpsepetptpptpevpsep 

e tp tpp tpevptepgkpippakeepkkps)q>veqgkwtpvieinekvkavvptkkaqsk 

kselpetggeestrmgmlfgglfsilglallrrnkknhka 
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425. 


atgaaagctttattacttaaaacaagtgtatggctcgttttgctttttagtgtaatggga 
ttatggcaagtctcgaacgcggctgagcagcatacaccaatgaaagcacatgcagtaaca 
acgatagacaaagcaacaacagataagcaacaagtaccgccaacaaaggaagcggctcat 
cattctggcaaagaagcggcaaccaacgtatcagcatcagcgcagggaacagctgatgat 
acaaacagcaaagtaacatccaacgcaccatctaacaaaccatctacagtagtttcaaca 
aaagtaaacgaaacacgcgacgtagatacacaacaagcctcaacacaaaaaccaactcac 
acagcaacgttcaaattatcaaatgctaaaacagcatcactttcaccacgaatgtttgct 
gctaatgcaccacaaacaacaacacataaaatattacatacaaatgatatccatggccga 
ctagccgaagaaaaagggcgtgtcatcggtatggctaaattaaaaacagtaaaagaacaa 
gaaaagcctgatttaatgttagacgcaggagacgccttccaaggtttaccactttcaaac 

cagtctaaaggtgaagaaatggctaaagcaatgaatgcagtaggttatgatgctatggca , 

gtcggtaaccatgaatttgactttggatacgatcagttgaaaaagttagagggtatgtta 

gacttcccgatgctaagtactaacgtttataaagatggaaaacgcgcgtttaagccttca 

acgattgtaacaaaaaatggtattcgttatggaattattggtgtaacgacaccagaaaca 

aagacgaaaacaagacctgaaggcattaaaggcgttgaatttagagatccattacaaagt 

gtgacagcggaaatgatgcgtatttataaagacgtagatacatttgttgttatatcacat 

ttaggaat tga tec ttcaacacaagaaacatggcgtgg tga t tact tag tgaaacaatta 

agtcaaaatccacaattgaagaaacgtattacagttattgatggtcattcacatacagta 

cttcaaaatggtcaaatttataacaatgatgcattggcacaaacaggtacagcacttgcg ; 

aatatcggtaagattacatttaattatcgcaatggagaggtatcgaatattaaaccgtca 

ttgattaatgttaaagacgttgaaaatgtaacaccgaacaaagcattagctgaacaaatt 

aa tcaagc tga tcaaacatttagagcacaaactgcagaggtaattattccaaacaa tacc 

attgatttcaaaggagaaagagatgacgttagaacgcgtgaaacaaatttaggaaacgcg 

attgcagatgctatggaagcgtatggcgttaagaatttctctaaaaagactgactttgcc 

gtgacaaatggtggaggtattcgtgcctctatcgcaaaaggtaaggtgacacgctatgat 

ttaatctcagtattaccatttggaaatacgattgcgcaaattgatgtaaaaggttcagac 

gtctggacggctttcgaacatagtttaggcgcaccaacaacacaaaaggacggtaagaca 

gtgttaacagcgaatggcggtttactacatatctctgattcaatccgtgtttactatgat 

ataaataaaccgtctggcaaacgaattaatgctattcaaattttaaataaagagacaggt 

aagtttgaaaatattgatttaaaacgtgtatatcacgtaacgatgaatgacttcacagca 

tcaggtggcgacggatatagtatgttcggtggtcctagagaagaaggtatttcattagat 

caagtactagcaagttatttaaaaacagctaacttagctaagtatgatacgacagaacca 

caacgtatgttattaggtaaaccagcagtaagtgaacaaccagctaaaggacaacaaggt 

agcaaaggtagtaagtctggtaaagatacacaaccaattggtgacgacaaagtgatggat 

ccagcgaaaaaaccagctccaggtaaagttgtattgttgctagcgcatagaggaactgtt 

agtagcggtacagaaggttctggtcgcacaatagaaggagctactgtatcaagcaagagt 

gggaaacaattggctagaatgtcagtgcctaaaggtagcgcgcatgagaaacagttacca 

aaaactggaactaatcaaagttcaagcccagaagcgatgtttgtattattagcaggtata 

ggtttaatcgcgactgtacgacgtagaaaagctagc 


426. 


mkalllkts vwl vl 1 f svmglwqvsnaaeqhtpmkahav 1 1 idkat tdkqqvpp tkeaah 
hsgkeaa tnvs asaqg taddtnskvt snapsnkps tws tkvne trdvdtqqas tqkpth 
tatfklsnaktaslsprmfaanapqttthkilhtmdihgrlaeekgrvigmaklktvkeq 
ekpdlmldagdafqglplsnqskgeemakamnavgydamavgnhefdfgydqlkklegml 
df pmls tnvykdgkrafkps ti vtkngi rygiigvt tpe tkt ktrpegi kgvef rdplqs 
vtaemmriykdvdtf wi shlgidps tqe twrgdy 1 vkql sqnpqlkkri tvidghshty 
lqngqiynndalaqtgtalanigkitfnyrngevsnikpslinvkdvenvtpnkalaeqi 

nqadqtf raq tae vi ipnn tidf kgerddvrtre tnlgnaiadameaygvknf skktdf a ; 

vtngggirasiakgkvtrydlisvlpfgntiaqidvkgsdvwtafehslgapttqkdgkt 

vl tanggllhisdsirvyydinkpsgkrina iqi Inke tgkf enidlkrvyhvtmndf ta 

sggdgysmf ggpreegis ldgvl asylktanlakydttepqrmllgkpavseqpakgqqg 

skgsksgkdtqpigd<ikvmdpa)cj^apgkvvlllahrgtvssgtegsgrtiegatvssks 

gkql arms vpkgs ahekqlpk tg tnqs s speam f vl 1 agigl i a tvrrrkas 
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atgaataaaaattcgaagaagaagctcgattttcttccaaacaagcttaataagtactca 
attagacgtttcactgtagggacagcttcgattttagtaggagctactttaattttcggt 
gttgcaaatgatcaagcagaagccgctgagaataacacaactcaaaagcaagatgatagt 
tcagatgcaagtaaagtaaaaggtaatgttcaaactattgaacaatcttctgcaaattca 
aatgaatctgatattcctgaacaagttgatgtaactaaagatacaactgaacaagcatca 
acagaagaaaaagcaaatacaactgaacaagcatcaacagaagaaaaagcagatacaact 
gaacaagcaacaacagaagaagcgccaaaagctgaaggaacagacaaagtagaaacagaa 
gaagcgccaaaagc tgaagaaacagacaaagcaacaacagaagaagcgccaaaagc tgaa 
gaaa cagac aaagcaacagaagaagcacc aaaaac tgaagaaacagacaaagc aac aaca 
gaagaagcgccagcagctgaagaaacaagcaaagcagcaacagaagaagcgccaaaagct 
gaagaaacaagcaaagcagcaacagaagaagcgccaaaagctgaagaaacagaaaaaaca 
gcaacagaagaagcaccaaaaactgaagaaacagacaaagtagaaacagaagaagcgcca 
aaagctgaagaaacaagcaaagcagcaacagaaaaagcaccaaaagctgaagaaacaaac 
aaagtagaaacagaagaagcgccagcagctgaagaaacaaacaaagcagcaacagaagaa 
acaccagcagttgaagacacaaatgctaagagcaattcaaatgctcaaccatcagaaact 
gagagaactcaagttgtagatacagttgctaaagatttatataaaaaatctgaagttaca 
gaagcagaaaaagctgaaattgaaaaagtattaccaaaagatatttcaaacttatctaat 
gaagaaattaaaaaaatagctttaagtgaagtacttaaagaaacagctaacaaagaaaac 
gcacaaccaagagcaacattccgttcagtaagcagcaatgctagaacaacaaatgttaac 
tattcagcaacagcattaagagcagctgcacaagacacagttactaaaaaaggaactggt 
aac tttactgcgcatggagatataatccataaaacttataaagaagaattccctaa tgaa 
ggcacgctaactgcattcaatacaaacttcaatcctaatacaggaactaaaggcgcatta 
gaatataatgataaaatagattttaataaagactttacaattactgttccagtagcaaac 
aacaaccaaggtaatacaacaggagcagatggctggggcttcatgtttactcaagggaat 
ggccaagacttcttaaaccaaggtggtattttaagagacaaaggtatggcaaatgcatct 
ggttttaaaattgatacggcatataataatgttaatggtaaagtcgataaactcgatgca 
gataaaacaaacaatctaagtcaaattggcgcagcaaaagttggttacggtacatttgtt 
aaaaatggtgcagatggtgtgactaaccaagttggtcaaaatgccctaaatacaaaagat 
aaacctgtaaataaaataatttatgcagataatacaactaatcatcttgatggtcaattc 
catggccaaagattaaatgatgtagtattaaattatgatgcagcaacaagtacaataact 
gctacatatgcaggaaaaacatggaaagctactacagatgatttaggaattgataaatca 
caaaaatataatttcttaattacttcaagtcatatgcaaaatagatattctaatggaatt 
atgagaacaaatcttgaaggtgtaacaattacaacgcctcaagctgatttaattgatgat 
gtggaagtaacgaaacaaccaattcctcataaaactattcgtgagtttgatccaactcta 
gaaccaggctcacctgatgttattgtacaaaaaggtgaagatggagagaaaacaacaact 
acaccaactaaagttgaccctgatacaggagatgtagttgaacgtggtgaaccaacaaca 
gaagttacaaaaaatccagttgacgagattgtacactttacacctgaagaagtaccacaa 
ggtcataaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggt 
aaaccaggcatcaagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtc 
acaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgag 
aaaaaacgtgagttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaagga 
caaactggagagaaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaa 
gtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaa 
t tc gg tggagaagaag taccacaagg tea t aaaga t gag 1 1 cgatccaaac 1 1 accaat t 
gacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagta 
g taacacc t cegg t tgacga tg tcacaaaaca tgg tccaaaagcaggcgaaccagagg 1 1 
actaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaaccaggt 
gaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgccaacaaca 
attaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaa 
gaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcataaagat 
gagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaaccaggcatc 
aagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtcacaaaacatggt 
ccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgagaaaaaacgtgag 
ttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaaggacaaactggagag 
aaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaagtaggcgaaggt 
gaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaattcggtggagaa 
gaag taccacaaggtcataaagatgag t tcgatccaaac t taccaat tgacggt acagaa 
gaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagtagtaacaccacca 
gtagacgatgtcacaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaa 
attccatatgaaactaaacgcgtattagatccaacaatggaaccaggtagtcctgataaa 
gtagctcaaaaaggtgaaaatggtgaaaaaacaacaacaacaccaactacaattaatcca 
ttaacgggagaaaaagtaggcgaaggcgaaccaacaacggaagtaacgaaagaaccaata 
gacgaaattgttaactatgcacctgaaattattcctcatggtacacgtgaagaaattgat 
ccaaacttaccagaaggtgaaactaaagttatcccaggtaaagatggcttgaaagatcct 
gaaac tggagaaatcattgaagaaccacaagatgaagtaatca tccatggtgc taaagat 
gattcagatgcggacagcgattcagacgcagatagcgattctgatgcagacagcgactca 
gacgcagatagcgactctgatgcggacagcgattcagacagcgatagcgattcagattca 
gatagcgactctgatgcggacagcgattcagacagcgatagcgattcagacgcagatagc 
gattctgatgcagacagcgactcagacgcagatagcgactcagattcagacgcagatagc 
gactcagattcagacgcagatagcgactcagattcagacagcgactcagacgcagacagc 
gac t caga 1 1 cagacagega t tcagacgcagacagc gac teagaege aga t agegae tc a 
gattcagacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcg 
gacagcgactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagc 
gattctgattcagacagcgattcagacgcagatagcgactcagacgcagatagcgattca 
gacgcagatagcgactcagacgcagatagpgattcagattcagatagcgactctgatgcg 
gacagcgatagcgattcagattcagacagcgactcagacgcagatagcgactcagacgca 
gatagegatagegat tc tgatgcagacagcgac teagaegcaga tagegae tc tga tgcg 
gaeggegae tc agaegcaga tagega t tc tga tgeagae agegae tcagac agega t age 
gattctgattcagacagcgattcagacgcagatagcgactcagattcagacagcgattca 
gacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaccagat 
actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 
ggattattcttagttggcagacgtcgtaaaaacaaaaataatgaagaaaaa 
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428. 


mnknskkkl d f Ipnklnkysi rr f tvg tas i Ivga tl i f gvandqaeaaennt tqkqdds 
sdaskvkgnvqtieqssansnesdipeqvdvtkdttegasteekantteqasteekadbt 
eqatteeapkaegtdkveteeapkaeetdkatteeapkaeetdkateeapkteetdkatt 
eeapaaeetskaateeapkaeetskaateeapkaeetektateeapkteetdkveteeap 
kaeetskaatekapkaeetnkveteeapaaeetnkaateetpavedtnaksnsnaqpset 
ertqwdtvakdlykksevteaekaeiekvlpkdisnlsneeikkialsevlketanken 
aqpra t f rs vssnar t tnvnysa talraaaqdtvtkkg tgnf tahgdi ihktykeef pne 
gtltafntnfnpntgtkgaleyndkidfnkdftitvpvannnqgnttgadgwgfmftqgn 
gqdf lnqggi lrdkgmanasgf kid taynnvngkvdkldadk tnnl sqigaakvgyg t f v 
kngadgvtnqvgqnalntkdkpvnkiiyadnttnhldgqfhgqrlndvvlnydaats ti t 
atyagktwkattddlgi<^qkynflitsshiwpirysngiinrtnlegvtittpqadlidd 
vevtkqpiphk tire f dptlepgspdvi vqkgedgekt tt tp tkvdpdtgdwergep 1 1 
ev tknpvdei vhf tpeevpqghkde f dpnlp i dgteevpgkpgiknpe tgewtppvddv 
tkhgpkagepevtkeeipfekkrefnpdlkpgeekvtqegqtgekttttpttinpltgek 
vgegept tevtkepvdei tqf ggeevpqghkde f dpnlpidg teevpgkpgiknpe tgev 
vtppvddvtkhgpkagepevtkeeipf ekkre f npdlkpgeekvtqegqtgekt tt tp 1 1 
inpltgekvgegepttevtkepvdeitqfggeevpqghkdefdpnlpidgteevpgkpgi 
knpe tgewtppvddvtkhgpkagepevtkeeip f ekkre f npdlkpgeekv tqegqtge 
kttttpttinpltgekvgegept tevtkepvdei tqf ggeevpqghkde f dpnlpidg te 
evpgkpgiknpetgewtppvddvtkhgpkagepevtkeeipyetkrvldptmepgspdk 
vaqkgengekt 1 1 tp ttinpl tgekvgegep t tevtkepideivnyapeiiphg treeid 
pnlpege tkvipgkdgl kdpe tgei ieepqdeviihgakddsdadsdsdadsdsdadsds 
dadsdsdadsdsdsdsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdsdads 
dsdsdadsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdsdsdsdadsdsdsdsdsda 
dsdsdadsdsdadsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdadsdsdsdsdsda . 
dsdsdsdsdsdsdadsdsdadsdsdsdadsdsdadsdsdadgdsdadsdsdadsdsdsds 
dsdsdsdsdadsdsdsdsdsdadrdhndktdkpnnkelpdtgndaqnngtl f gsl f aalg 
gl f 1 vgrrrknknneek 


429. 


ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 
ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 

gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa i 

cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 

gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 

aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 

caacg taacggc ttca ttcaaagtct taaagacgacccaagccaaagcac taacgt tt ta 

ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 

gaacaacaaaatgctttctatgaaatcttgaatatgcctaacttaaacgaagaacaacgc 

aa tgg 1 1 1 c at c caaagc t taaaaga tgaccc aagc caaag tgc ta acc t a ttgtcagaa 

gc t aaaaag 1 1 aaa tgaa t c tcaagcac cgaaagcgga taacaaa t tcaacaaag aac aa 

caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 

ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 

aagc t aaa tga tgc t caagcaccaaaagc tgacaacaaat tcaacaaagaacaac aaaa t 

gctttctatgaaattttacatttacctaacttaactgaagaacaacgtaacggcttcatc 

caaagcct taaagacga tec t tcagtgagcaaagaaa 1 1 1 tagcagaagc taaaaagc ta 

aacgatgctcaagcaccaaaagaggaagacaataacaagcctggcaaagaagacaataac 

aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaacaagcctggcaaa 

gaagacggcaacaagcc tggtaaagaagacaacaaaaaacc tgg taaagaaga tggcaac . 

aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 

gaaga tggcaac aaacc tgg taaagaaga tgg t aacggag t aca tgtcg 1 1 aaacc tgg t 

gatacagtaaatgacattgcaaaagcaaacggcactactgctgacaaaattgctgcagat 

aacaaattagctgataaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 

caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 

aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 

ttagctggacgtcgtcgcgaacta 


430. 


1 kkkn iy s ir kl gvg iasvtlgtlli sggv tpa anaaqhde aqqna f yqvlnmpnlnadq 
rngf iqslkddpsqsanvl geaqklndsqapkadaqqnnf nkdqqs afyei lnntpnlnea 
qrngfiqslkddpsqstavlgeakklnesqapkadnnfnkeqqnafyeilnnpnlneeqr 
ngfiqslkddpsqsanllseakklnesqapkadnkfnkeqqnafyeilhlpnlneeqrng 
f iqslkddpsqsanl laeakklndaqapkadnkf nkeqqnaf yeilhlpnl teeqrngf i 
qs Ikddpsvskei 1 aeakklndaqapkee<3nnkpgkedxinkpgkednnkpgke 
edgnkpgkednkkpgkedg^kpgkednkkpgkedgnkpgkedgnkpgkedgngvhvvkpg 
dtvndiakangttadkiaadnkladknmikpgqelwdkkqpanhadankaqalpetgee 
npf igt tvf ggl si algaal lagrrre 1 


431, 


atgaagaaaacaattttactgacgatgacaactcttactttatttagtatgtcgcctaac 
tcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaagcacaccca 
aacgcacagttcaaagtgaataaagacaccggcgcgtatacttatacatatgacaaaaac 
aacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcatcaacacgca 
aatcaacg tga tcttaacaacaatcagtaccattc ttca ttaagtggtcagtatacgcac 
at taa tgacgcaat tga t tcacacacaccgcc tcaaacgtcaccaagcaa tec 1 1 tgaca 
ccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttttcaaaagat 
aacaaagggcttattacaggcatcgatttagacgaattgtatgacgaattacaaatcgcc 
gaatttaatgacaaagcaaagaccgctgacggtaaacctttagcattaggtaacggtaaa 
atcattgatcagcctcttatcacaagtaagaacaacttatatactgctggacaatgtaca 
tggtatgtctttgataaacgtgccaaagatggacacacgattagtacattttggggagat 
gctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagatagacacccaaca 
cgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctacgttgaaaaa 
gttaatattgatggaagtattctaatttcagaaatgaactggattggtgaatatatcgtt 
tcatcaagaaccatctctgcttcagaagtttcatcatataattacatccat 


432. 


mkktill tmttl tl f smspnsaqay tndsktleeakkahpnaqf kvnkdtgay ty tydkn 
n tpnnnhqnqs r tndnhqhanqrdl nnnqyhs s 1 sgqy th inda i d shtppq t sp snpl t 
paipnvednddelnna f s kdnkgl i tgidldelydelqi ae f ndkak tadgkplalgngk 
i idqpl i t sknnly t agqc twyvf dkrakdgh t i s t f wgdaknwagqas sng f kvdrhp t 
rgsilqtvngpfghvayvekvnidgsilisenuiwiqevivssrtisasevssynyih 
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433. 


atgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttttttgtctatagt 
ttagtgggcatactatgtttctttattccttttacgattaatggtaacaacactattttc 
gtcgatcatgttcatctagccattcgctcaatcataggtccacttatgccctatgttgca 
ctgattatgattttaattggtacagcgttaccaatagtgagacgtacttttatgacttca 
atcacaaacttggtcattacattatttaaagttgcaggtgcaatgatcggtataatgtat 
gtatttaaaatcggtccatcaatactatttaaagctaactatggtccgtttttgtttgaa 
aaattaatgatgccattaagtatcttaattccagtaggtgcaattgcgctttctttatta 
gtgggctatggcttattagaatttgtcggtgtttatatggagcctattatgagacctatt 
tttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtcggcagttattcc 
ttaggattattgattactaatcgtgtctataagcaagggatgtacaacaaacgagaagcc 
acgattattgcgactggcttttcaacagtttcagcaacttttatgattatcgttgctaaa 
actttaggattaatgccgcattggaatttatacttttggataactttagtcatcacattt 
gtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatcaacagaatattat 
aacggacaagaaggagaacaagaagttgctattgaaggaagcagactgaaaactgcatat 
gcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaacgtttgggacaat 
ttgaaagacggtttagaaatgactgttggtattttaccttctatattatcgattggtttt 
ttaggactgattgtagcgaactatacaccattcattgattggcttggctatatcttctat 
ccatttatttatattttcccaattgctgatcaggctttactagcaaaagcgtcagcgatt 
tctattgtagagatgtttctaccatctttgttagtaactaaagctgcaatgagtactaaa 
tttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagcattagtgccatgt 
atactagcaactgaaattaaaatacctgtctggaaactcatcatcatttggtttttacgc 
gtggcgttgtcgctattaatcaccatccccgtcgctttacttatttttgga 


434. 


mnqyhsnaqqpsawrf f vysl vgi lc f f ipf tingnn ti f vdhvhlai rs i igplmpyva 
1 imi 1 igtalpivrr t f mt si tnl vi tl f kvagamigimyvfkigpsil f kanygp f 1 f e 
Jclmmp 1 s i 1 i p vgaial s 1 1 vgyg lie fvgvymep imxpi f ktpgks avdavas f vgsy s 
lgll i tnrvykqgmynkreat i i atg f s tvsat fmiivakt lglmphwnlyfwi tl vi t f 
wtai tawlppisnesteyyngqegeqevaiegsr lktayaeamkqnal tpslvknvwdn 
1 kdgl emtvgi lps i Isigf Igl ivany tpf idwl gyifypf iyi fpiadqal lakas ai 
si vemf Ipsl 1 vtkaams tkf wgwsvsai i f f s al vpci 1 a teikipvwkl ii lwf 1 r 
vals 1 1 i tipval 1 i f g 


. 435. 


a tgaaaa tgaga acaa t tgc t aaaaccag 1 1 tagc ac t agggc 1 1 1 taacaacaggcgc a 
attacagtaacgacgcaatcggtcaaagcagaaaaaatacaatcaactaaagttgacaaa 
gtaccaacgcttaaagcagagcgattagcaatgataaacataacagcaggtgcaaattca 
gcgacaacacaagcagctaacacaagacaagaacgcacgcctaaactcgaaaaggcacca 
aatactaatgaggaaaaaacctcagcttccaaaatagaaaaaatatcacaacctaaacaa 
gaagagcagaaaacgcttaatatatcagcaacgccagcgcctaaacaagaacaatcacaa 
acgacaaccgaatccacaacgccgaaaactaaagtgacaacacctccatcaacaaacacg 
ccacaaccaatgcaatctactaaatcagacacaccacaatctccaaccataaaacaagca 
caaacagatatgactcctaaatatgaagatttaagagcgtattatacaaaaccgagtttt 
gaatttgaaaagcagtttggatttatgctcaaaccatggacgacggttaggtttatgaat 
gttattccaaataggttcatctataaaatagctttagttggaaaagatgagaaaaaatat 
aaagatggaccttacgataatatcgatgtatttatcgttttagaagacaataaatatcaa 
ttgaaaaaatattctgtcggtggcatcacgaagactaatagtaaaaaagttaatcacaaa 
gtagaattaagcattactaaaaaagataatcaaggtatgatttcacgcgatgtttcagaa 
tacatgattactaaggaagagatttccttgaaagagcttgattttaaattgagaaaacaa 
cttattgaaaaacataatctttacggtaacatgggttcaggaacaatcgttattaaaatg 
aaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaagagcatcgtatggca 
ggcactaatattgataacattgaagtgaatataaaa 


436. 


mkmrtiakts lalgl 1 ttgai tv ttqs vkaekiqs tkvdkvp t lkaerlamini tagans 
attqaantrqertpklekapntneGktsaskiekisqpkqeeqktlnisatpapkqeqsq 
t ttesttpktkvttpps tntpqpmqs tksdtpqsptikqaqtdmtpkyedlrayytkps f 
e f ekqf gf mlkpwttvr f mnvipnr f iykialvgkdekkykdgpydnidvf i vlednkyq 
Ikkysvggi tktnskkvrihkvel s i tkkdnqgmi srdvseymi tkeeis lkeldf kl rkq 
1 iekhnlygnrngsgti vikmknggky t f elhkkl qehrmagtnidni evni k 


437. 


atgaaaataacaacgattgctaaaacaagtttagcactaggccttttaacaacaggtgta 
a tc acaacgac aacgcaagcagcaa acgcgacaacac ca tc t tccac taaag tggaagc a 
ccacaatcaacaccgccctcaactaaaatagaagcaccgcaatcaaaaccaaacgcgaca 
acaccgccctcaactaaagtagaagcaccgcaacaaacagcaaatgcgacaacaccgcct 

t caac taaag tgacaacacc t cca tcaacaaacacgc cacaaccaa tgc aa t c t ac t aaa ■ 

tcagacacaccacaatcgccaaccacaaaacaagtaccaacagaaataaatcctaaattt 

aaagatttaagagcgtattatacgaaaccaagtttagaatttaaaaatgagattggtatt 

attttaaaaaaatggacgacaataagatttatgaatgttgtcccagattatttcatatat 

aaaattgctttagttggtaaagatgataaaaaatatggtgaaggagtacataggaatgtc 

gacgcat tc-gccgc cccagaaga-aa-cit-oaL. tctcaauc tyy aaaaciL.cxt.E.L. L.y i-^-yy L yy 

atcacaaagagtaatagtaaaaaagttgatcacaaagcaggagtaagaattactaaggaa 

gataataaaggtacaatctctcatgatgtttcagaattcaagattactaaagaacagatt 

tec t tgaaagaac t tga 1 1 1 1 aaa 1 1 gagaaaacaac t tat tgaaaaaaa t a a tc tg tac 

gg taacg ttgg ttcagg taaaa 1 1 g 1 1 a t taaaa t gaaaaaegg tggaaag t ac acg 1 1 1 

gaattgcacaaaaaattacaagaaaatcgcatggcagatgtcattaatagtgaacaaatt 

aaaaacatcaaagtgaatttgaaa 


438. 


mki tti akts lalgl 1 ttgvi t tttqaana ttpss tkveapqs tppstki eapqskpnat 
tpps tkveapqqtana t tpps tkvt tpps tntpqpmqs tksdtpqspt tkqvp te inpkf 
kdlrayy tkpslef kneigi ilkkwt t irf mnwpdyf iykialvgkddkkygegvhrnv 
dvf wleennynlekysvggi tksnskkvdhkagvri tkednkgtishdvsef ki tkeqi 
s 1 keld fklrkqlieknnlygnvgsgki vikmknggky t felhkklqenrmadvinseqi 
knievnlk 
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439. 



gtgaattatcgtgataaaattcaaaagtttagtattcgtaaatatacagttggtacattt 
tcaactgtcattgcgacattggtatttttaggattcaatacatcacaagcacatgctgct 
gaaacaaatcaaccagcaagcgtggttaaacagaaacaacaaagtaataatgaacagact 
gagaatcgagaatctcaagtacaaaattctcaaaattcacaaaatggtcaatcattatct 
gctactcatgaaaatgagcaaccaaatattagtcaagctaatttagtagatcaaaaagta 
gcgcaatcatctactactaatgatgaacaaccagcatctcaaaatgtaaatacaaagaaa 
gattcggcaacggctgcgacaacacaaccagataaagaacaaagtaagcataaacaaaac 
gaaagtcaatctgctaataaaaatggaaacgacaatagagcggctcatgtagaaaatcat 
gaagcaaatgtagtaacagcttcagattcatctgataatggtaacgtacaacatgaccga 
aatgaattacaagcgttttttgatgcaaattatcatgattatcgctttattgaccgtgaa 
aatgcagattctggcacatttaactatgtaaaaggcatttttgataagattaatacgtta 
ttaggcagtaatgatccaataaacaataaagacttgcaacttgcatacaaagaattggaa 
caagctgttgctttaattcgtacaatgcctcaacgtcaacagactagccgacgttcaaat 
agaattcaaacgcgttcggttgagtcaagagctgcagagcctagatcagtatcagactat 
caaaatgcaaattcatcatattatgttgaaaatgctaatgatggttcgggctatcctgtt 
ggtacatatatcaatgcttctagtaaaggggcgccatataatttaccaactacaccatgg 
aatacattgaaggcctctgactcaaaggaaattgctcttatgacagcgaaacaaactgga 
gacgggtaccaatgggttattaagtttaataaaggacatgctccacatcaaaatatgatc 
ttttggtttgcattaccagcagaccaagtgccagtaggaagaactgactttgtaacagtt 
aattcagatggaacaaatgtacaatggagtcatggagcaggagcaggtgcaaataaacca 
cttcaacaaatgtgggaatatggagtaaatgatcctcatcgttcacatgactttaaaata 
agaaatagaagtggccaagtaatatatgactggccaactgtccatatttattctttagaa 
ga 1 1 1 a tc t agagcgag tga ttattttag tgaagc tggagcgacacc tgc tac taaagc t 
tttggtagacaaaattttgaatatattaatggtcaaaaacctgctgaatcaccgggtgtt 
cctaaagtttatactttcatcggtcaaggtgatgcaagttatacaatttcatttaaaaca 
caaggtccaactgttaataaattgtactatgcagcaggtgggcgtgctttagagtacaat 
caattatttatgtacagtcaactatacgtcgaatcaacgcaagaccatcaacaacgtctt 
aatggtttaagacaagtggttaatcgtacatatcgcataggtacaactaaacgtgtagaa 
gtgagtcaaggaaatgtacaaacgaaaaaggtattagaaagtacaaacctaaatatagat 
gattttgttgatgatcctttaagttatgttaagacgccgagtaataaagtgttaggattt 
tattcgaataatgcaaatactaatgcttttagaccgggtggagcccaacaattaaatgaa 
tatcaattaagtcaattatttactgatcaaaaattacaagaagcagcaagaactagaaac 
ccaa t aaga t taa tga t tgg 1 1 tcgac ta t cc t ga t gc 1 1 a tggtaa tag tgaaac 1 1 1 a 
gttcctgttaacttaacggtattacctgaaatccaacataatattaaattctttaaaaat 
gacga t ac tcaaaa t a t tgc tgaaaaacca 1 1 1 tcaaaac aagc tgggcatccag 1 1 1 tc 
tatgtatatgcaggtaaccaagggaatgcttccgtgaatttaggtggtagcgtaacatct 
attcaaccattacgtattaatttaacaagtaatgagaattttacagataaagattggcaa 
attacaggtattccgcgtacattacacattgaaaactcgacaaatagacctaataatgcc 
agagaacgcaatattgaacttgttggtaacttattaccaggggattactttggaacgata 
cgttttggacgtaaagaacaattattcgaaattcgtgttaaaccacatacaccaacaatt 
acaacgacagctgagcaattaagaggtacagcattacaaaaagtgcctgttaatatttcg 
ggaataccgttggatccatcggcattggtttatttagttgcaccaacaaatcaaactacg 
aa t gg t gg t ag tgaggcaga tcaaa t acca tc t gg 1 1 a t acga t ac t tgcgac tggtaca 
cctgatggggtgcataatacaattactatacgaccgcaagattatgttgtattcatacca 
cctgtaggtaaacaaattagagcagtagtttattataataaagtagttgcatctaatatg 
agtaatgctgttactattttgccagatgacattccaccaacaatcaataatcctgttgga 
ataaatgccaaatactatcgaggcgacgaagtcaactttacaatgggtgtctctgataga 
cattctggtataaaaaatacaactattacgacattgccgaatggttggacatcaaattta 
acaaaagcggataagaataatggctcattatctattacaggtagagtgagtatgaatcag 
gcatttaacagtgatattacatttaaagtgtcagcgacagacaatgtcaataatacgaca 
aatgatagtcaatctaaacatgtttcaattcatgtaggtaaaattagtgaagatgctcat 
ccgattgtattaggaaatactgagaaagttgtagtagtcaatccgactgctgtatctaat 
gatgaaaagcaaagcataattactgcctttatgaataaaaaccaaaatataagaggatat 
ttagcatcaac tga tccagtaactgtcgataataa tggtaa tgtcacattacattaccgt 
gatggctcatcgacaacgcttgatgctacaaatgtgatgacatacgaaccagttgtgaaa 
cctgaataccaaactgtcaatgctgctaaaacagcaacggtaacgattgctaaaggacaa 
tcatttagtattggtgatattaaacaatattttactttaagtaatggacaacctattcca 
agtggcacatttacaaatattacatctgatagaactattccaactgcacaagaagttagt 
caaatgaacgcaggcacgcagttataccatataactgctacaaatgcgtatcataaagat 
agtgaagac t tc ta ta ttag tttgaaaatca tcgatgtgaaacaaccagaaggcgatcaa 
cgtgtatatcgtacatcaacatatgatttaactactgatgaaatctcaaaagtaaaacaa 
gcatttattaatgcaaatagagatgtaattacgcttgccgaaggtgatatttcagttaca 
aatacacctaatggtgctaatgtaagtactattacagtaaatattaataaaggtcgatta 
acgaaatcattcgcgtcaaacctagctaatatgaatttcttgcgttgggttaatttccca 
caagattatacagtgacatggacgaatgcaaaaattgcaaacagaccaacagatggtggt 
ttatcatggtctgatgaccataaatctttaatttatcgttatgatgctacattaggtact 
caaattacgacgaatgatattttaacaatgttaaaagcaacaactacagtgcctggattg 
cgaaataacattactggtaatgaaaaatcacaagcagaagctggcggaagacctaacttt 
agaacgactggttattcacaatcaaatgcgacaactgatggtcaacgtcaatttacgttg 
aatggtcaagtgattcaagtgttagacatcatcaacccttcaaacggttatggtgggcaa 
cctgttacaaattcaaatactcgtgcaaaccatagtaactcaactgttgttaacgtaaac 
gaaccggcagctaatggtgctggcgcatttacaattgaccacgttgtaaaaagtaattct 
acacataatgcaagtgatgcagtttataaagcacagttatacttaacgccatatggtcca 
aaacaatatgttgaacatttaaatcaaaatacaggaaatactactgacgctattaacatt 
tattttgtaccaagtgacttagtgaatccaacaatttcagtaggtaattacactaatcat 
caagtgttctcaggtgaaacatttacaaatactattacagcgaatgataactttggtgtg 
caatctgtaactgtaccaaatacatcacaaattacaggtactgttgataataaccatcaa 
catgtttctgcaacggcaccaaatgtgacatcagcaactaataagacaatcaatttatta 
gcaactgatacaagcggcaatacagctacaacttcgttcaatgtaacagtgaaacctttg 
cgtgataaatatcgagttggtacttcatcaacggctgctaatcctgtgagaattgccaat 
atttcgaataatgcgacagtatcacaagctgatcaaacgacaattattaattcgttaacg 
tttactgaaacagtaccaaatagaagttatgcaagagcaagtgcgaatgaaatcactagt 
aaaacagttagtaatgtcag teg tac tggaaataatgccaatgtcacagtaactgt tact 
tatcaagatggaacaacatcaacagtgactgtacctgtaaagcatgtcattccagaaatc 
gttgcacattcgcattacactgtacaaggccaagacttcccagcaggtaatggttctagt 
gcatcagattactttaagttatctaatggtagtgacattgcagatgcaactattacatgg 
gtaagtggacaagcgccaaataaagataatacacgtattggtgaagatataactgtaact 
gcacatatcttaattgatggcgaaacaacgccgattacgaaaacagcaacatataaagta 
gtaagaactgtaccgaaacatgtctttgaaacagccagaggtgttttatacccaggtgtt 
tcagatatgtatgatgcgaaacaatatgttaagccagtaaataattcttggtcgacaaat 
gcgcaacatatgaatttccaatttgttggaacatatggtcctaacaaagatgttgtaggc 
atatctactcgtcttattagagtgacatatgataatagacaaacagaagatttaactatt 
ttatctaaagttaaacctgacccacctagaattgacgcaaactctgtgacatataaagca 
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ggtcttacaaaccaagaaattaaagttaataacgtattaaataactcgtcagtaaaatta 

tttaaagcagataatacaccattaaatgtcacaaatattactcatggtagcggttttagc 

tcggttgtgacagtaagtgacgcgttaccaaatggcggaattaaagcaaaatcttcaatt 

tcaatgaacaatgtgacgtatacgacgcaagacgaacatggtcaagttgttacagtaaca 

agaaatgaatctgttgattcaaatgacagtgcaacagtaacagtgacaccacaattacaa 

gcaactactgaaggcgctgtatttattaaaggtggcgacggttttgatttcggacacgta 

gaaagatttattcaaaacccgccacatggggcaacggttgcatggcatgatagtccagat 

acatggaagaatacagtcggtaacactcataaaactgcggttgtaacattacctaatggt 

caaggtacgcgtaatgttgaagttccagtcaaagtttatccagttgctaatgcaaaggcg 

ccatcacgtgatgtgaaaggtcaaaatttgactaatggaacggatgcgatgaactacatt 

acatttgatccaaatacaaacacaaatggtatcactgcagcatgggcaaatagacaacaa 

ccaaataaccaacaagcaggcgtgcaacatttaaatgtcgatgtcacatatccaggtatt 

tcagctgctaaacgagttcctgttactgttaatgtatatcaatttgaattccctcaaact 

acttatacgacaacggttggaggcactttagcaagtggtacgcaagcatdaggatatgca 

catatgcaaaatgctactggtttaccaacagatggatttacgtataaatggaatcgtgat 

actacaggtacaaatgacgdaaactggtcagctatgaataaaccgaatgtggctaaagtc 

gttaacgcaaaatatgacgtcatctataacggacatacttttgcaacatctttaccagcg 

aaatttgtagtaaaagatgtgcaaccagcgaaaccaactgtgactgaaacagcggcagga 

gcgattacaattgcacctggagcaaaccaaacagtgaatacacatgccggtaacgtaacg 

acatacgctgataaattagttattaaacgtaatggtaacgttgtgacgacatttacacgt 

cgcaataatacgagtcca tgggtgaaagaagcatc tgcagcaactg tagcaggtat tgc t 

ggaactaataatggtattactgttgcagcaggtactttcaaccctgctgatacaattcaa 

gttgttgcaacgcaaggaagcggagagacagtgagtgatgagcaacgtagtgatgatttc 

acagttgtcgcaccacaaccgaaccaagcgactactaagatttggcaaaatggtcatatt 

gatatcacgcctaataatccatcaggacatttaattaatccaactcaagcaatggatatt 

gcttacactgaaaaagtgggtaatggtgcagaacatagtaagacaattaatgttgttcgt 

ggtcaaaataatcaatggacaattgcgaataagcctgactatgtaacgttagatgcacaa 

actggtaaagtgacgttcaatgccaatactataaaaccaaattcatcaatcacaattact 

ccgaaagcaggtacaggtcactcagtaagtagtaatccaagtacattaactgcaccggca 

gctcatactgtcaacacaactgaaattgtgaaagattatggttcaaatgtaacagcagct 

gaaattaacaatgcagttcaagttgctaataaacgtactgcaacgattaaaaatggcaca 

gcaatgcctactaatttagctggtggtagcacaacgacgattcctgtgacagtaacttac 

aatgatggtagtactgaagaagtacaagagtccattttcacaaaagcggataaacgtgag 

ttaatcacagctaaaaatcatttagatgatccagtaagcactgaaggtaaaaagccaggt 

acaattacgcagtaeaataatgcaatgcataatgcgcaacaacaaatcaatactgcgaaa 

acagaagcacaacaagtgattaataatgagcgtgcaacaccacaacaagtttctgacgca 

ctaactaaagttcgtgcagcacaaactaagattgatcaagctaaagcattacttcaaaat 

aaagaagataatagccaattagtaacgtctaaaaataacttacaaagttctgtgaaccaa 

gtaccatcaactgctggtatgacgcaacaaagtattgataactataatgcgaagaagcgt 

gaagcagaaactgaaataactgcagctcaacgtgttattgacaatggcgatgcaactgca 

caacaaatttcagatgaaaaacatcgtgtcgataacgcattaacagcattaaaccaagcg 

aaacatgatttaactgcagatacacatgccttagagcaagcagtgcaacaattgaatcgc 

acaggtacaacgactggtaagaagccggcaagtattactgcttacaataattcgattcgt 

gcacttcaaagtgacttaacaagtgctaaaaatagcgctaatgctattattcaaaagcca 

ataagaacagtacaagaagtgcaatctgcgttaacaaatgtaaatcgtgtcaatgagcga 

ttaacgcaagcaattaatcaattagtacctttagctgataatagtgctttaaaaactgct 

aagacgaaacttgatgaagaaatcaataaatcagtaactactgatggtatgacacaatca 

tcaatccaagcatatgaaaatgctaaacgtgcgggtcaaacagaatcaacaaatgcacaa 

aatgttattaacaatggtgatgcgactgaccaacaaattgccgcagaaaaaacaaaagta 

gaagaaaaatataatagcttaaaacaagcaattgctggattaactccagacttggcacca 

ttacaaactgcaaaaactcagttgcaaaatgatattgatcagccaacgagtacgactggt 

atgacaagcgcatctattgcagcatttaatgaaaaactttcagcagctagaactaaaatt 

caagaaattgatcgtgtattagcctcacatccagatgttgcgacaatacgtcaaaacgtg 

acagcagcgaatgccgctaaatcagcacttgatcaagcacgtaatggcttaacagtcgat 

aaagcgcctttagaaaatgcgaaaaatcaactacaatatagtattgacacgcaaacaagt 

acaactggtatgacacaagactctataaatgcatacaatgcgaagttaacagctgcacgt 

aataagattcaacaaatcaatcaagtattagcaggttcaccgactgtagaacaaattaat 

acaaatacgtctacagcaaatcaagctaaatctgatttagatcatgcacgtcaagcttta 

acaccaga taaagcgccgc t tcaaac t gcgaaaacgcaa 1 1 agaacaaagca t taa tcaa 

ccaacggatacaacaggtatgacgaccgcttcgttaaatgcgtacaaccaaaaattacaa 

gcagcgcgtcaaaagttaactgaaattaatcaagtgttgaatggcaacccaactgtccaa 

aatatcaatgataaagtgacagaggcaaaccaagctaaggatcaattaaatacagcacgt 

caaggtttaacattagatagacagccagcgttaacaacattacatggtgcatctaactta 

aaccaagcacaacaaaataatttcacgcaacaaattaatgctgctcaaaatcatgctgcg 

cttgaaacaattaagtctaacattacggctttaaatactgcgatgacgaaattaaaagac 

agtgttgcggataataatacaattaaatcagatcaaaattacactgacgcaacaccagct 

aataaacaagcgtatgataatgcagttaatgcggctaaaggtgtcattggagaaacgact 

aatccaacgatggatgttaacacagtgaaccaaaaagcagcatctgttaaatcgacgaaa 

gatgctttagatggtcaacaaaacttacaacgtgcgaaaacagaagcaacaaatgcgatt 

acgcatgcaagtgatttaaaccaagcacaaaagaatgcattaacacaacaagtgaatagt 

gcacaaaacgtgcaagcagtaaatgatattaaacaaacgactcaaagcttaaatactgct 

atgacaggtttaaaacgtggcgttgctaatcataaccaagtcgtacaaagtgataattat 

gtcaacgcagatactaataagaaaaatgattacaacaatgcatacaaccatgcgaatgac 

attattaatggtaatgcacaacatccagttataacaccaagtgatgttaacaatgcttta 

tcaaatgtcacaagtaaagaacatgcattgaatggtgaagctaagttaaatgctgcgaaa 

caagaagcgaatactgcattaggtcatttaaacaatttaaataatgcacaacgtcaaaac 

ttacaatcgcaaattaatggtgcgcatcaaattgatgcagttaatacaattaagcaaaat 

gcaacaaacttgaatagtgcaatgggtaacttaagacaagctgttgcagataaagatcaa 

gtgaaacgtacagaagattatgcggatgcagatacagctaaacaaaatgcatataacagt 

gcagtttcaagtgccgaaacaatcattaatcaaacaacaaatccaacgatgtctgttgat 

gatgttaatcgtgcaacttcagctgttacttctaataaaaatgcattaaatggttatgaa 

aaattagcacaatctaaaacagatgctgcaagagcaattgatgcattaccacatttaaat 

aatgcacaaaaagcagatgttaaatctaaaattaatgctgcatcaaatattgctggcgta 

aatactgttaaacaacaaggtacagatttaaatacagcgatgggtaacttgcaaggtgca 

atcaatgatgaacaaacgacgcttaatagtcaaaactatcaagatgcgacacctagtaag 

aaaacagcatacacaaatgcggtacaagctgcgaaagatattttaaataaatcaaatggt 

caaaataaaacgaaagatcaagttactgaagcgatgaatcaagtgaattctgctaaaaat 

aacttagatggtacgcgtttattagatcaagcgaagcaaacagcaaaacagcagttaaat 

aatatgacgcatttaacaactgcacaaaaaacgaatttaacaaaccaaattaatagtggt 

actactgtcgctggtgttcaaacggttcaatcaaatgccaatacattagatcaagccatg 

aatacgttaagacaaagtattgccaacaaagatgcgactaaagcaagtgaagattacgta 

gatgctaataatgataagcaaacagcatataacaacgcagtagctgctgctgaaacgatt 
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attaatgctaatagtaatccagaaatgaatccaagtacgattacacaaaaagcagagcaa 
gtgaatagttctaaaacggcacttaacggtgatgaaaacttagctgctgcaaaacaaaat 
gcgaaaacgtacttaaacacattgacaagtattacagatgctcaaaagaacaatttgatt 
agtcaaattactagtgcgacaagagtgagtggtgttgatactgtaaaacaaaatgcgcaa 
catctagaccaagctatggctagcttacagaatggtattaacaacgaatctcaagtgaaa 
tcatctgagaaatatcgtgatgctgatacaaataaacaacaagagtatgataatgctatt 
actgcagcgaaagcgattttaaataaatcgacaggtccaaacactgcgcaaaatgcagtt 
gaagcagcattacaacgtgttaataatgcgaaagatgcattgaatggtgatgcaaaatta 
attgcagctcaaaacgcagcgaaacaacatttaggtactttaacgcatatcactacagct 
caacgtaatgatttaacaaatcaaatttcacaagctacaaacttagctggtgttgaatct 
gttaaacaaaatgcgaatagtttagatggtgctatgggtaacttacaaacggctatcaac 
gataagtcaggaacattagcgagccaaaacttcttggatgctgatgagcaaaaacgtaat 
gcatacaatcaagctgtatcagcagccgaaaccattttaaataaacaaactggaccgaat 
acagcgaaaacagcagtcgaacaagcacttaataatgttaataatgcgaaacatgcatta 
aatggtacgcaaaacttaaacaatgcgaaacaagcagcgattacagcaatcaatggcgca 
tctgatttaaatcaaaaacaaaaagatgcattaaaagcacaagctaatggtgctcaacgc 
gtatctaatgcacaagatgtacagcacaatgcgactgaactgaacacggcaatgggcaca 
ttaaaacatgccatcgcagataagacgaatacgttagcaagcagtaaatatgttaatgcc 
gatagcactaaacaaaatgcttacacaactaaagttaccaatgctgaacatattattagc 
ggtacgccaacggttgttacgacaccttcagaagtaacagctgcagctaatcaagtaaac 
agcgcgaaacaagaattaaatggtgacgaaagattacgtgaagcaaaacaaaacgccaat 
actgctattgatgcattaacacaattaaatacacctcaaaaagctaaattaaaagaacaa 
gtgggacaagccaatagattagaagacgtacaaactgttcaaacaaatggacaagcattg 
aacaatgcaatgaaaggcttaagagatagtattgctaacgaaacaacagtcaaaacaagt 
caaaactatacagacgcaagtccgaataaccaatcaacatataatagcgctgtgtcaaat 
gcgaaaggtatcattaatcaaactaacaatccgactatggatactagtgcgattacccaa 
gctacaacacaagtgaataatgctaaaaatggtttaaacggtgctgaaaacttaagaaat 
gcacaaaacactgctaagcaaaacttaaatacattatcacacttaacaaataaccaaaaa 
tctgccatctcatcacaaattgatcgtgcaggtcatgtgagtgaggtaactgctactaaa 
aatgcagcaactgagttgaatacgcaaatgggtaacttggaacaagctatccatgatcaa 
aacacagttaaacaaagtgttaaatttactgatgcagataaagctaaacgtgatgcgtat 
acaaatgcggtaagcagagctgaagcaattctgaataaaacgcaaggtgcaaatacgtct 
aaacaagatgttgaagcggctattcaaaatgtttcaagtgctaaaaatgcattgaatggt 
gatcaaaacgttacaaatgcgaagaatgcagctaaaaatgcattaaataacttaacgtca 
attaataatgcacaaaaacgtgacttaacaactaaaattgatcaagcaacaactgtagct 
ggtgttgaagctgtatctaatacgagtacacaattgaatacagcgatggctaacttgcaa 
aatggtattaatgataaaacaaatacactagcaagtgaaaactatcatgatgctgattca 
gataagaaaactgcttatactcaagccgttacgaacgcagaaaatattttaaataaaaat 
agtggatcaaatttagacaaaactgccgttgaaaacgcgttgtcacaagttgctaatgcg 
aaaggtgccctaaatggtaaccataatttagagcaagctaaatcaaatgcaaacactact 
ataaacggacttcaacatttaacaactgctcaaaaagataaattgaaacaacaagtgcaa 
caagcacaaaatgttgcaggtgtagatactgttaaatcaagtgccaacacattaaatggt 
gctatgggtacgttaagaaatagcatacaagataacacagctacgaaaaatggccaaaac 
tatcttgatgctacagaacgtaacaaaacaaactataacaatgctgttgatagtgctaat 
ggtgtcattaatgcaacaagcaatccaaatatggatgctaatgcaattaaccaaatcgct 
acacaagtgacatcaacgaaaaatgcattagatggtacacataatttaacgcaagcgaaa 
caaacagcaacaaatgccatcgatggtgctactaacttaaataaagcgcaaaaagatgcg 
ttaaaagcacaagttacaagtgcgcaacgtgttgcaaatgtaacaagtatccaacaaact 
gcaaatgaacttaatacagctatgggtcaattacaacatggtattgatgatgaaaatgca 
acaaaacaaactcaaaaatatcgtgacgctgaacaaagtaagaaaactgcttatgatcaa 
gctgtagctgctgcgaaagcaattttaaataaacaaacaggttcaaattcagataaagca 
gcagttgaccgtgcattacaacaagtaacaagtacgaaagatgcattgaatggtgatgca 
aaactggcagaagcgaaagcggcagctaaacaaaacttaggcactttaaaccatattacg 
aatgcacaacgtactgacttagaaggccaaaacaatcaagcgacgactgttgatggcgtt 
aatactgtaaaaacaaatgccaatacattagacggcgcaatgaatagcttacaaggttca 
atcaatgataaagatgcgacattaagaaatcaaaattatcttgatgcggatgaatcaaaa 
cgaaatgcatatacgcaagctgtcacagcggctgaaggcattttaaataaacaaactggt 
ggtaacacatctaaagcagacgttgataatgcattaaatgcagttacaagagcgaaagcg 
gctttaaatggtgctgacaacttaagaaatgcgaaaacttcagcaacaaatacgattgat 
ggtttacctaacttaacacaattacaaaaagacaacttgaagcatcaagttgaacaagcg 
caaaatgtagcaggtgtaaatggtgttaaagataaaggtaatacgttaaatactgccatg 
ggtgcattacgtacaagtatccaaaatgataatacgacgaaaacaagtcaaaattatctt 
gatgcatctgacaggaacaaaaataattacaatactgctgtaaataatgcaaatggtgtt 
attaatgcaacgaacaatccaaatatggatgctaatgcgattaatggcatggcaaatcaa 
gtcaatacaacaaaagcagcgttaaatggtgcacaaaacttagctcaagctaaaacaaat 
gcgacgaac acaa 1 1 aacaacgcac a tgac t taaaccaaaaacaaaaaga tgca t taaaa 
acacaagttaacaatgcacaacgtgtatctgatgcaaataacgttcaacacactgcaact 
gaattgaacagtgcgatgacagcacttaaagcagctattgctgataaagaaagaacaaaa 
gcaagcggtaattatgtcaatgctgatcaagaaaaacgtcaagcgtatgattcaaaagtg 
actaacgctgaaaatatcattagtggtacaccgaatgcgacattaacagtcaatgacgta 
aatagtgcggcatcacaagtcaatgcggctaaaacagcattaaatggtgataacaactta 
cgtgtagcgaaagagcatgccaacaatacaattgacggcttagcacaattgaataatgca 
caaaaagcaaaattaaaagaacaagttcaaagtgcaactacattagatggtgttcaaact 
gttaaaaatagttctcaaacgttgaatacagcgatgaaaggcttaagagatagtattgcg 
aatgaagcaacaattaaagcaggtcaaaactacactgacgcaagtccaaataatcgtaac 
gagtacgacagtgcagttactgcagcaaaagcaatcattaatcaaacatcgaacccaacg 
atggaaccaaatactattacgcaagtaacatcacaagtgacaactaaagaacaggcatta 
aa tgg tgcgcgaaac t tagc tcaagc t aagacaac tgcgaaaaacaac t tgaataac t ta 
acatcaattaacaatgcacaaaaagatgcgttaacgcgtagcattgatggtgcaacaaca 
g tagc tgg tgtaaatcaagaaactgcaaaagcaacagaattaaataacgcaa tgca tagt 
ttacaaaatggtatcaatgatgagacacaaacaaaacaaactcagaaatacctagatgca 
gagccaagtaagaaatcagcttatgatcaagcagtaaatgcagcgaaagcaattttaaca 
aaagctagtggtcaaaatgtagacaaagcagcagttgaacaagcattgcaaaatgtgaac 
agtacgaagacggcgttgaacggtgatgcgaaattaaatgaagctaaagcagctgcgaaa 
caaacgttaggtacattaacacacattaataatgcacaacgtacagcgttagacaatgaa 
attacacaagcaacaaatgttgaaggtgttaatacagttaaagccaaagcgcaacaatta 
gatggtgctatgggtcaattagaaacatcaattcgtgataaagacacgacgttacaaagt 
caaaattatcaagatgctgatgatgctaaacgaactgcttattctcaagcagtaaatgca 
gcagcaactattttaaataaaacagctggcggtaatacacctaaagcagatgttgaaaga 
gcaatgcaagctgttacacaagcaaatactgcattaaacggtattcaaaacttagatcgt 
gcgaaacaggctgctaacacagcgattacaaatgcttcggacttaaatacaaaacaaaaa 
I gaagcattaaaagcacaagtaacaagtgcaggacgtgtatctgcagcaaatggtgttgaa 
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catactgcgactgaattaaatactgcgatgacagctttaaagcgtgccattgctgataaa 
gctgagacaaaagctagtggtaactatgtcaatgctgatgcgaataaacgtcaagcatat 
gatgaaaaagttacagctgccgaaaatatcgttagtggtacaccaacaccaacgttaaca 
ccagcagatgttacaaatgcagcaacgcaagtaacgaatgctaagacgcagttaaacggt 
aatcataatttagaagtagcgaaacaaaatgctaacactgcaattgatggtttaacttct 
ttaaatggtccgcaaaaagcaaaacttaaagaacaagtgggtcaagcgacgacgttgcca 
aatgttcaaactgttcgtgataatgcacaaacattaaacactgcaatgaaaggtctacga 
gatagcattgcgaatgaagcaacgattaaagcaggtcaaaactacacagatgcaagtcaa 
aacaaacaaactgactacaacagtgcagtcactgcagcaaaagcaatcattggtcaaaca 
actagtccatcaatgaatgcgcaagaaattaatcaagcgaaagaccaagtgacagctaaa 
caacaagcgttaaacggtcaagaaaacttaagaactgcgcaaacaaatgcgaagcaacat 
ttgaacggcttaagtgacttaactgacgctcaaaaagatgcagtgaaacgtcaaatcgaa 
ggtgcaacgcatgttaatgaagtaacacaagcacaaaataatgcggatgcattaaataca 
gctatgacgaacttgaaaaatggtattcaagatcagaatacgattaagcaaggtgttaac 
ttcactgatgccgacgaagcgaaacgtaatgcatatacaaatgcagtgacgcaagctgaa 
caaattttaaataaagcacaaggtccaaatacttcaaaagacggtgtcgaaactgcgtta 
gaaaatgtacaacgtgctaaaaacgaattgaacggtaatcaaaatgttgcgaacgctaag 
acaactgcgaaaaatgcattgaataacctaacatcaattaataatgcacaaaaagaagca 
ttgaaatcacaaattgaaggtgcgacaacagttgcaggtgtaaatcaagtgtctacaacg 
gcatctgaattaaatacagcaatgagcaacttacaaaatggtattaatgatgaagcagct 
acaaaagcagctcagaaatatactgatgcagatagagaaaaacaaactgcatacaatgac 
gctgtaacagcagctaaaacgttattagataaaacagctggttcaaatgacaataaagca 
gctgttgaacaagcattacaacgtgtgaatactgctaaaacagcattaaatggtgacgag 
cgattaaatgaagcgaagaacacagctaaacaacaagtagcgacaatgtcacacttaact 
gatgctcaaaaagcaaacttaacatcgcaaatcgaaagtggtacgactgttgcaggtgtt 
caaggtattcaagctaatgccggtactttagatcaagcaatgaatcaattaagacaaagt 
attgcttctaaagatgcgactaaatcaagcgaagattatcaagacgcgaatgcagattta 
caaaatgcatacaatgatgcggtaactaatgctgaaggtattattagtgcaacgaataac 
cctgaaatgaatcctgatacaattaaccaaaaagcgagccaagtgaacagtgcgaagtct 
gca t tgaacgg tga t gaaaaa t tagcagcagcaaaacaaac t gcgaaa t caga t a tcggt 
cgtttgacagacttgaacaatgcacaacgaactgcggcaaatgctgaagtggatcaagca 
ccaaatcttgcagctgtcacagcggctaaaaataaagcaacatcgttaaatacagcgatg 
ggtaatttgaaacatgcacttgctgaaaaggataatacgaaacgtagtgtcaattacaca 
gatgcggatcaaccaaaacaacaagcgtatgatactgcggttacacaagcagaagcaatt 
actaatgctaatggcagcaacgcgaatgaaacacaagttcaagcagcactaaaccaattg 
aatcaagctaaaaatgacttgaatggtgataataaagttgctcaagcaaaagagtcagcg 
aaacgtgcattagcttcatatagtaacttgaataatgcgcaatcaactgcagcaactagt 
caaattgacaatgcaacgacagtagcaggcgtaactgctgcacaaaatactgctaatgaa 
ttaaatacagcaatgggtcaacttcaaaatggtataaatgaccaaaacactgttaaacaa 
caagtgaactttacagatgctgaccaaggtaagaaagatgcttacacaaatgctgttacg 
aatgctcaaggtattttagataaagcacacggtcaaaatatgacgaaagcacaagttgaa 
gctgcattaaatcaagtaacgactgctaagaatgctttaaacggtgacgcaaatgtaaga 
caagcaaaatcagatgcgaaagcaaacttaggtacattaacacacttaaataatgcacaa 
aaacaagatttaacatcacaaatcgaaggcgcaacaacagtcaacggtgtaaatggtgtt 
aaaacgaaagcacaagacttagatggtgcaatgcaacgattacaatcagctatagcaaat 
aaagatcaaactaaagcgagcgaaaattacatcgacgcagatccaactaagaaaacagca 
tttgataatgctatcacacaagctgaatcttacttaaataaagatcacggtgcgaataaa 
gataagcaagctgttgaacaagcaattcaaagtgtaacgtctactgaaaatgctttgaac 
ggtgacgcgaacttacaacgcgctaaaactgaagctatacaagctatcgataacttgaca 
catttgaatacaccacaaaaaacagcattaaaacaacaagtgaacgctgcgcaacgtgta 
tcaggtgtaactgatctgaaaaatagtgctacatcacttaataatgcgatggatcaatta 
aaacaagcaattgctgatcatgacacaattgtagctagtggtaattacactaacgcgagt 
cctgataagcaaggtgcttatactgatgcatataatgctgcgaaaaacattgtaaatggt 
tcgcctaatgtgattacaaatgcagcagatgttacagcagcaacacaacgtgttaataat 
gctgaaacaggtttaaacggtgatacaaacttagcaactgcgaagcaacaagctaaagat 
gcattacgtcaaatgacacatttatctgatgcacaaaaacaaagtattactggtcaaatt 
gatagcgcgacacaagtaactggcgttcaaagtgtgaaagacaacgcgacaaatcttgat 
aatgcaatgaatcaacttcgaaatagtattgcgaataaagatgatgtaaaagcgagtcaa 
ccatatgttgatgcagatagagataaacaaaatgcatacaatacagcagttacaaatgct 
gaaaatatcattaatgcaacgagtcagccgacacttgatccatctgcagtaacacaagca 
gctaatcaagtgagcactaacaaaactgcgcttaatggtgcacaaaacttagcgaataaa 
aagcaagaaacgac tgc taacatcaaccaattaag tea 1 1 1 aaa taa tgc t caaaagcaa 
gatttaaatacgcaagtgacaaatgcaccaaatattagcacagtaaatcaagtgaaaact 
aaagctgaacaattagatcaagcaatggaacgtttaatcaacggaatccaagacaaagat 
caagtgaaacaaagtgttaactttacagatgcagatccagaaaaacaaacagcatacaac 
aatgcggtaactgctgctgaaaatattattaatcaagcaaatggtacaaatgcgaaccaa 
tcacaagttgaagcagcactttcaactgtaacaactacgaaacaagcgttgaatggtgat 
agaaaagtaacagatgctaaaaacaatgcaaaccaaacattatctacgttagataactta 
aacaatgcacaaaaaggtgctgttactggaaacatcaatcaagcgcacactgtagctgaa 
gtaacgcaagccattcaaaccgctcaggaactgaatacagcgatgggtaacttgaaaaat 
age t tgaa t ga t aaagacac tacac 1 1 ggc ag tc aaaac 1 1 tgc aga tgcaga tc cag ag 
aagaaaaatgcatacaatgaagcggttcataatgctgaaaatattttaaataaatctaca 
ggtacgaacgtgcctaaagatcaagttgaagcagctatgaatcaagtgaatgctacaaaa 
geagege 1 1 aa tggt ac tcaaaacc t tga aaaagc taaacaacacgcaaa t ac age aa 1 1 
gacggtttaagccatttaacaaatgcacaaaaagaggcattaaaacaattggtacaacaa 
tcgactactgttgcagaagcacaaggtaatgagcaaaaagcaaacaatgttgatgcagca 
atggacaaattacgtcaaagtattgcagataatgcgacaacaaaacaaaaccaaaattat 
actgatgcaagtcagaataaaaaggatgcgtacaataatgctgtcacaactgcacaaggt 
attattgatcaaactacaagtccaactttagatccgactgttatcaatcaagctgctgga 
caagtaagcacaactaaaaatgcattaaatggtaatgaaaacctagaggcagcgaaacaa 
caagcgtcacaatcattaggttcattagataacttaaataatgcgcaaaaacaaacagtt 
actgatcaaattaatggcgcgcatactgttgatgaagcaaatcaaattaagcaaaatgcg 
caaaacttaaatacagcgatgggtaacttgaaacaagcgatagctgacaaagatgctacg 
aaagcgacagttaacttcactgatgcagatcaagcaaaacaacaagcatataacactgct 
gttacaaatgctgaaaatatcatttcaaaagctaatggcggcaatgcaacacaagctgaa 
gttgaacaagcaatcaaacaagttaatgctgcaaaacaagcattaaatggtaatgccaac 
gttcaacatgcaaaagacgaagcaacagcattaattaatagctctaatgaccttaaccaa 
gcacaaaaagacgcattaaaacaacaagttcaaaatgcaactactgtagctggtgtaaac 
aatgttaaacaaacagcacaagagttaaacaatgctatgacacaattaaaacaaggcatt 
gcagataaagaacaaacaaaagc tga tggtaactttgtcaa tgcaga tec tga taagcaa 
aatgcatataatcaagcagtagcgaaagctgaagcattaattagtgctacgcctgatgtt 
gtcgttacacctagcgaaattactgcagcgttaaataaagttacgcaagctaaaaatgat 
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ttaaatggtaatacaaacttagcaacggcgaaacaaaatgttcaacatgctattgatcaa 

ttgccaaacttaaaccaagcgcaacgtgatgaatacagcaaacaaatcacgcaagcaaca 

cttgtaccaaacgtcaatgctattcaacaagcggcgacaacgcttaatgacgcgatgaca 

caattgaaacaaggtattgcgaataaagcacaaattaaaggtagcgagaactatcacgat 

gctgatactgacaagcaaacagcatatgataatgcagtaacaaaagcagaagaattgtta 

aaacaaacaacaaatccaacaatggatccaaatacaattcaacaagcattaactaaagtg 

aatgacacaaatcaagcacttaacggtaatcaaaaattagctgatgccaaacaagatgct 

aagacaacacttggtacactagatcatttaaatgatgctcaaaaacaagcgctaacaact 

caagttgaacaagcaccagatattgcaacagttaataatgttaagcaaaatgctcaaaat 

ctgaataatgctatgactaacttaaacaatgcattacaagataaaactgagacattaaat 

agcattaactttactgatgcagatcaagctaagaaagatgcttatactaatgcggtttca 

ca tgcagaagg ta 1 1 1 ta tc taaagcaaa tggcagcaa tgcaag tcaaac tgaag tggaa 

caagcgatgcaacgtgtgaacgaagcgaaacaagcattgaatggtaatgacaatgtacaa 

cgtgcaaaagatgcagcgaaacaagtgattacaaatgcaaatgatttaaatcaagcgcaa 

aaagatgcattaaaacaacaagtcgatgctgcgcaaactgttgcaaatgtaaacacgatt 

aagcaaacagcacaagatttaaatcaagcaatgacacaattgaaacaaggtattgcagat 

aaagaccaaactaaagcaaatggtaactttgtcaatgctgatactgataagcaaaatgct 

tacaacaatgcggtagcacatgctgaacaaataattagtggtacaccaaatgcaaacgtg 

gatccacaacaagtggctcaagcgttacaacaagtgaatcaagctaagggtgatttaaac 

ggtaaccataacttacaagttgctaaagacaatgcaaatacagccattgatcagttacca 

aacttaaatcaaccacaaaaaacagcattaaaagaccaagtgtcgcatgcagaacttgtt 

acagg tg 1 1 aa tgc tat taagcaaaa t gc tga tgcg t taaa t aa t gc aa tgggtaca ttg 

aaacaacaaattcaagcgaacagtcaagtaccacagtcagttgactttacacaagcggat 

caagacaaacaacaagcatataacaatgcggctaaccaagcgcaacaaatcgcaaatggc 

ataccaacacctgtattgacgcctgatacagtaacacaagcagtgacaactatgaatcaa 

gcgaaagatgcattaaacggtgatgaaaaattagcacaagcgaaacaagaagctttagca 

aatcttgatacgttacgcgatttaaatcaaccacaacgtgatgcattacgtaaccaaatc . 

aa t c aagcacaagcg 1 1 age tacag 1 1 gaacaaac taaacaaaa tgc acaaaa tg tgaa t 

acagc aa tgag t aac 1 1 gaaacaaggta t tgcaaacaaaga t ac tgt caaagcaag tgag 

aac t a t ca tga t gc tga t geega taagcaaacagc a t a t acaaa tgc ag tg t c t caagcg 

gaagg t a t ta t caa t caaacgacaaat c caaege 1 1 aaccc aga tgaaa taacacg t gca 

t taac tcaagtgac tga tgc t aaaaa t ggc 1 1 aaaegg tgaagc t aaa t tggcaac tgaa 

aagcaaaatgctaaagatgccgtaagtgggatgacgcatttaaacgatgctcaaaaacaa 

gcattaaaaggtcaaatcgatcaatcgcctgaaattgctacagtgaaccaagttaaacaa 

acagcaacgagcctagatcaagcaatggatcaattatcacaagctattaatgataaagct 

caaacattagcggacggtaattacttaaatgcagatcctgacaaacaaaatgcgtataaa 

caggc ag t agcaaaagc tgaagcat ta t tgaa taaacaaag tgg tac taa tgaagtacaa 

gcacaagttgaaagcatcactaatgaagtgaacgcagcgaaacaagcattaaatggtaat 

gacaatttggcaaatgcaaaacaacaagcaaaacaacaattggcgaacttaacacactta 

aatgatgcacaaaaacaatcatttgaaagtcaaattacacaagcgccacttgttacagat 

gtcactacgattaatcaaaaagcacaaacgttagatcatgcgatggaattattaagaaat 

agtgttgcggataatcaaacgacattagcgtctgaagattatcatgatgcaactgcgcaa 

agacaaaatgactataaccaagctgtaacagc tgc taataata teat taa tcaaac taca 

tegee t acga tgaa t ccagatgatgttaatggtgcaacgacacaag tgaa taa tacgaaa 

gttgcattagatggtgatgaaaaccttgcagcagctaaacaacaagcaaacaacagactt 

ga t caa 1 1 aga t ca 1 1 tgaa taa tgege aaaagc aac ag t tac aa tc acaaat t aegcaa 

tcatctgatattgctgcagttaatggtcacaaacaaacagcagaatctttaaataetgcg 

atgggtaacttaattaatgcgattgcagatcatcaagccgttgaacaacgtggtaacttc 

atcaatgctgatactgataaacaaac tgc ttataatacagegg taaa tgaagcagcagca 

atgattaacaaacaaactggtcaaaatgcgaaccaaacagaagtagaacaagctattact 

aaag t tcaaacaacac 1 1 c aagcg t taaa tggagacc a t aa 1 1 tac aagt tgc taaaaca- - 

aatgcgacgcaagcaattgatgctttaacaagcttaaatgatcctcaaaaaacagcatta 

aaagaccaagttacagctgcaactttagtaactgcagttcatcaaattgaacaaaatgcg 

aa t aege t taac caagc aa tgea tgg 1 1 taagac agagca t tc aaga t aacgcagcaac t 

aaagcaaatagcaaatatatcaacgaagatcaaccagagcaacaaaactatgatcaagct 

gt tc aagc cgcaaa taa tattatcaatg aac aaac tgcaaca t taga t aa taa t gega 1 1 

aatcaagcagcgacaactgtgaatacaacgaaagcagcattacatggtgatgtgaagtta 

caaaatgataaagatcatgctaagcaaacggttagtcaattagcacatctaaacaatgca 

caaaaaca ta tggaaga tacg t taa t tga tag tgaaacaac t agaac agcag 1 1 aagcaa 

gatttgactgaagcacaagcattagatcaacttatggatgcattacaacaaagtattgct 

gacaaagatgcaacacgtgcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaa 

t c c t a tga tgaagcag t tcaaaa tgc tgagt c t a t ca 1 1 gcagga t taaa taa tc ca ac t 

atcaataaaggtaatgtatcaagtgcgactcaagcagtaatatcatctaaaaatgcatta 

gatggtgttgaacgattagctcaagataagcaaactgctggaaattctctaaatcattta 

gatcaattaacaccagctcaacaacaagcgctagaaaatcaaattaataatgcaacaact 

cgtggcgaagtagcacaaaaattaactgaagcacaagcacttaaccaagcaatggaagct 

ttacgtaatagcattcaagatcaacagcaaacggaagcgggtagcaagtttatcaatgaa, 

ga taaacc ac aaaaaga t gc 1 1 acc aagcagcag 1 1 c aaaa tgcaaaaga 1 1 1 aa 1 1 aa t 

caaactaacaatccaacgcttgataaagcacaagttgaacaattgacacaagctgttaac 

caagctaaagataacctacacggtgatcaaaaacttgcagacgataaacaacatgcggtt 

actgatttaaatcaattaaatggtttgaataatccgcaacgtcaagcacttgaaagccaa 

ataaacaacgcagcaactcgtggcgaagtagcacaaaaattagctgaagcaaaagcgctt 

gatcaagcaatgcaagcat tacg taatagtattcaagatcaacaacaaacagaatc tgg t 

agcaagtttatcaatgaagataaaccgcaaaaagatgcttaccaagcagcagttcaaaat 

gcaaaagatttaattaaccaaacaggtaatccaacactcgacaaatcacaagtagaacaa 

ttgacacaagcagtaacaactgcaaaagataatctacatggtgatcaaaaacttgctcgt 

gatcaacaacaagcagtaacaactgtaaatgcattgccaaacttaaatcatgcacaacaa 

caagcattaactgatgctataaatgcagcgcctacaagaacagaggttgcacaacatgtt 

caaactgctactgaacttgatcacgcgatggaaacattgaaaaataaagttgatcaagtg 

aa tac aga taaggc t ca ac caaa 1 1 acac tgaagcg t caac tga t aaaaaagaagcag ta 

gatcaagcgttacaagctgcagaaagcattacagatccaactaatggttcaaatgcgaat 

aaagacgctgtagaccaagtatt aac taagcttcaagaaaaagaaaa tgag ttaaa tgg t 

aa tgagagag tege tgaagc t aaaacacaag cgaaacaaac tat t gaccaa 1 1 aacaca t 

ttaaa tgctgatcaaattgcaactgctaaacaaaacattgatcaagcgacgaaacttcaa 

ccaattgctgaattagtagatcaagcaacgcaattgaatcaatctatggatcaattacaa 

caagcagttaatgaacatgctaacgttgagcaaactgtagattacacacaagcagattca 

gataaacaaaatgcttataaacaagctattgctgatgctgaaaatgtattgaaacaaaat 

gcgaataagcaacaagtggatcaagcacttcaaaatattttaaatgcaaaacaagcatta 

aatggtgatgaacgtgtagcacttgctaaaacaaatggtaaacatgacatcgaccaattg 

aatgcattaaacaatgctcaacaagatggatttaaaggtcgcatcgatcaatcaaacgat 

ttaaatcaaatccaacaaattgtagatgaggctaaggcacttaatcgtgcaatggatcaa 

ttgtcacaagaaatcactgacaatgaaggacgcacgaaaggtagcacgaactatgtcaat 

gcagatacacaagtcaaacaagtatatgatgaaacggttgataaagcgaaacaagcactt 
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gataaatcgactggtcaaaacttaactgcaaaacaagttatcaaattaaatgatgcagtc 
actgcagctaagaaagcattaaatggtgaagaaagacttaataatcgtaaagctgaagca 
ttacaaagattggatcaattaacacatctaaacaatgctcaaagacaattagcaatccaa 
caaattaataatgctgaaacgctaaataaagcatctcgagcaattaatagagcaactaaa 
ttagataatgcaatgggtgcagtacaacaatatattgacgaacagcaccttggtgttatc 
agcagcacaaattacatcaatgcagatgacaatttgaaagcaaattatgataatgcaatt 
gcgaatgcagcacatgagttagataaagtgcaaggtaatgcaattgcaaaagctgaagca 
gagcaattgaaacaaaatattatcgatgctcaaaatgcattaaatggagaccaaaacctt 
gcaaatgccaaagataaagcaaatgcgtttgttaattcgttaaatggattaaatcaacag 
caacaagatcttgcacataaagcaattaacaatgccgatactgtatcagatgtaacagat 
attgttaataatcaaattgacttaaatgatgcaatggaaacattgaaacatttagttgac 
aa tgaaa t tccaaa tgcagagcaaac tg tcaa t taccaaaacgc tgacga taatgc taaa 
acaaacttcgatgatgccaaacgtctagcaaatacattgctaaatagtgataacacaaat 
gtgaatgatatcaatggcgcaatccaagcagtcaatgatgcaatccataatcttaatggt 
gatcaacgactacaagatgctaaagacaaggcaattcaatctattaatcaagctttagct 
aataagctaaaagaaatcgaagcttcaaatgcgacggatcaagacaagcttattgcgaaa 
aataaagcagaagaattggcaaacagcatcatcaacaacattaataaagcaacaagtaat 
caggctgtatctcaagttcaaacagcaggcaaccacgcgattgaacaagtgcatgccaat 
gaaataccaaaagcaaaaattgatgccaataaagacgttgataagcaagttcaagcatta 
attgacgaaattgatcgaaatccaaatctaacagataaggaaaaacaagcacttaaagat 
cgtattaatcaaatacttcaacaaggtcataacggcattaacaatgcgatgactaaagaa 
gaaattgaacaagccaaagcacaacttgcgcaagcattacaagacatcaaagatttagtg 
aaagc t aaag aaga tgcgaaacaa ga tgt tga t aaac aagt tcaagc 1 1 1 aa 1 1 gacgaa 
atcgatcaaaatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaat 
caaatac t tcaacaagg tea tarcgacattamcaatgcgatgacaaaagaagcaat tgaa 
caagcaaaagaacg 1 t 1 agegcaagea t tgcaagaca t caaaga 1 1 tag tgaaagc taaa 
gaaga tgcgaaaaa tga t a 1 1 ga taaacg tgtacaagc 1 1 1 aa t tgacgaaa tcga t caa 
aa tccaaa tc taacaga t aaggaa aaacaagcac 1 1 aaagat cgaa t taa t caaa t ac 1 1 
caacaaggtcataacgacattaacaatgcgctgactaaagaagaaattgagcaggcaaaa 
gcacaacttgcacaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcg 
aaaaatgcaataaaagccttagctaatgcgaagcgtgatcaaatcaattcaaatccagat 
ttaacacctgagcaaaaagcaaaagcgctcaaagaaattgacgaagctgaaaaacgagca 
c tacaaaacg t tgagaa t gc t caaac ta taga tcaa 1 1 aaa t cgagga 1 1 aaac 1 1 agg t 
t taga t gaca t tagaaa t ac aca t g t atgggagg t tga tgaacaacc tgc tg taaa tgaa 
atttttgaagcaacacctgagcaaatcctagttaatggtgaactcattgtacatcgtgat 
gacatcattacagaacaagatattcttgcacacataaacttaattgatcagctttcagca 
gaag tea tcga tacac ca tc aac t gcaacga 1 1 tc tgatagc 1 1 aacagcaaaag t tgaa 
gttacattgcttgatggatcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaa 
gaa t tgtcagt agtc aaac aacaggcaat tgaa tcaa tcgaaaa tgegge acaac aaaag 
attaatgaaatcaataatagtgtgacattaacactggaacaaaaagaagctgcaattgca 
gaagttaataagcttaaacaacaagcaattgatcatgttaacaatgcacctgatgttcat 
tcagttgaagaaattcaacaacaagaacaagcgcatattgaacaatttaatccagaacaa 
tttacgattgaacaagcaaaatcaaatgcaattaaatcgattgaagatgcaattcaacat 
atgattgatgaaatcaaagctcgtactgatctaacagataaagagaagcaagaagctatt 
gctaagttaaatcaattaaaagaacaagcaattcaagcgattcaacgtgcgcaaagcatc 
gatgaaataagtgagcaattggaacaatttaaagctcaaatgaaagcagctaatccaaca 
gcaaaagaac t age t aaacgcaagcaagaagc tat tag tagaa 1 1 aaagac ttttcaaat 
gaaa aaa t aaa tag t a 1 1 cgaaa tag tgaaa t tggcacagc tga tgaaaaacaagcagca 
atgaatcaaattaacgaaattgtgcttgaaacaattagagatattaataatgcgcataca 
ttacagcaagttgaggctgcattgaacaatggtattgctcgaatttcagcagtacaaatt 
gtaacatctgatcgtgctaaacaatcgtcaagtactggaaatgaatctaatagccattta 
acaattggttatggaactgcaaatcatccatttaacagttcgactattggacataaaaag 
aaacttgatgaagatgatgacattgatccacttcatatgcgtcactttagtaataatttc 
ggtaatgttattaaaaacgctattggtgtggtgggtatctctggtttactagctagtttc 
tggttcttcattgccaaacgtcgtcgtaaagaagatgaagaggaagaattagaaataaga 
gataataataaagattcaataaaagagactttagacgatacaaaacatttaccactttta 
tttgcgaaacgtcgcagaaaagaagatgaagaagatgttactgttgaagaaaaagattcg 
ctaaataatggcgagtcactcgataaagttaaacatacgccgttcttcttaccaaaacgt 
eg teg taaagaaga t gaagaaga tgtggaag 1 1 acaaa tgaaaacacaga t gaaaaag t g 
t tgaaaga taacgaacat t c accac t c 1 1 a 1 1 cgcaaaacgacgcaaaga taaagaggaa 
gatgttgaaacaacaactagtattgaatctaaagatgaggacgttcctttattattggct 
aaaaagaaaaatcaaaaagataaccaatccaaagacaaaaagtcagcatcaaaaaatact 
tctaaaaaggtagcagctaaaaagaagaaaaagaaagctaagaaaaataaaaaataa 
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vnyrdkiqkfsirkytvgtfstviatlvflgfntsqahaaetnqpasvvkqkqqsrineqt 
enresqvqnsqnsqngqslsatheneqpnisqanlvdqkvaqssttndeqpasqnvntkk 
dsataattqpdkeqskhkqnesqsankngndnraahvenheanwtasdssdngnvqhdr 
nelqaf f danyhdyrf idrenadsgt f nyvkgi f dkin tl lgsndpinnkdlqlaykele 
qavalirtmpqrqqtsrrsnriqtrsvesraaeprsvsdyqnanssyyvenandgsgypv 
g tyinasskgapynlpt tpwn 1 1 kasdskei almtakqt gdgyqwvi kf nkghaphqmni 
f w f alpadqvp vgr t df vt vnsdg tnvqwshgagagankp 1 qqmweygyndphrshdf ki 
mrsgqviydwptvhiysledlsrasdyfseagatpatkafgrqnfeyingqkpaespgv 
pkvytf igqgdasy tis f ktqgptvnklyyaaggraleynql f mysqlyves tqdhqqrl 
ngl r qwnr ty ri g t tkrve vsqgnvq tkkvl e s tnlni dd f vddp 1 syvk tp snkvlg f 
ysnnantnafrpggaqqlneyqlsqlf tdqklqeaartrnpirlmigfdypdaygnsetl 
vpvn 1 tvlpe iqhni k f f kndd tqni aekp f skqaghp vf yvy agnqgnas vnlggs v t s 
i qp 1 r in 1 tsnen f tdkdwqi tg ipr t lhi ens tnrpnnar ern i e 1 vgn 1 Ipgdy f g t i 
r f grkeql f ei rvkph tp t i 1 1 1 aeql rg t al qkvpvni sgi pi dpsa 1 vy 1 vap tnq 1 1 
nggs eadqipsgy t i 1 a t g tpdgvhn t i t irpqdyw f ipp vgkqi r awyynkwasnm 
snavti lpddipp tinnpvginakyyrgdevnf tmgvsdrhsgxkn t ti 1 1 lpngwtsnl 
tkadknngslsi tgrvsmnqaf nsdi tf kvsatdnvnnttndsqskhvsihvgkisedah 
pivlgntekwwnp tavsndekqsi i tafmnknqnirgyl as tdpvtvdnngnvtlhyr 
dgssttldatnvmtyepwkpeyqtvnaaktatvtiakgqsfsigdikqyftlsngqpip 
sg t f tni t sdr tip t aqevsqmnagtqlyhi tatnayhkds edf yisl ki idvkqpegdq 
rvyr ts tydl t tdei skvkqaf inanrdvi tl aegdi s vtn tpnganvs ti tvninkgrl 
tks f asnl anmnf lrwvn fpqdy tvtwtnaki anrp tdggl swsddhks 1 iyrydatlgt 
qi ttndil tmlkatttvpglrnni tgneksqaeaggrpnf rttgysqsnattdgqrqf tl 
ngqviqvl dx xnpsngyggqp vtnsn t ranhsns t wnvnepaangagaf t i dhwksns 
thna sdavykaqly 1 tpygp kqyvehl nqn t gn 1 1 da iniy f vpsdl vnp t i s vgny tnh 
qvf s ge t f tnt i t andn f gvqs v tvpn t sqi t g t vdnnhqhvs a t apn v tsa tnk t inl 1 
a td tsgnta t ts f nvtvkpl rdkyrvgtss taanpvriani snnatvsqadqt ti insl t 
ftetvpnrsyarasaneitsktvsnvsrtgnnanvtvtvtyqdgttstvtvpvkhvipei 
vahshy tvqgqdfpagngssasdy f kl sngsdiada t i twvsgqapnkdn trigedi tvt 
ahil idge ttpi tktatykwr tvpkhvf e targvlypgvsdmydakqyvkpvnnsws tn 
aqhmn f q f vg tygpnkdwgi s t r 1 i rv tydnrq t edl til skvkpdppridans v tyka 
gltnqeikvnnvlnnssvkl fkadntplnvtnithgsgfsswtvsdalpnggikakssi 
smnnvty t tqdehgqw tv trne s vdsnds a tvtv tpqlqa 1 1 egavf i kggdgf df ghv 
er f xqnpphga tvawhdspd twkn tvgn thk tawtlpngqg trnvevpvkvypvanaka 
psrdvkgqnl tng tdamnyi t f dpntntngi taawanrqqpnnqqagvqhlnvdvtypgi 
s aakrvpvtvnvyqf e f pq t ty t 1 tvggt lasg tqasgyahmqnatglp tdgf tykwnrd 
1 1 g tndanws armkpnvakwnakydviyngh t f a ts lpakf wkdvqpakp tvt e taag 
ai ti apganqtvnthagnvt tyad3d vikmgnwtt f trrnnt spwvkeasaatvagia 
gtnngitvaagtfnpadtiqyvatqgsgetvsdegrsddftwapqpnqattkiwqnghi 
ditpnnpsghlinptqamdiaytelcvgngaehsktinvvxgqnnqwtiankpdyvtldaq 
t gkvt f nan t ikpns s i ti tpkag tghsvs snps 1 1 1 ap aah tvn t te i vkdygsnv taa 
einnavqvankrtat i kng t amp tnlaggs 1 1 tipvtvtyndgs teevqesi f tkadkre 
li ta3aihlddpvs tegkkpgt i tqynnamhnaqqqin tak t eaqqvinneratpqqvsda 
1 tkvraaqt kidqakal 1 qnkednsql v t sknnl qs s vnqvps tagm t qqs i dnynakkr 
eae tei taaqrvidngdataqqisdekhrvdnal talnqakhdl t adthaleqavqqlnr 
tgtt tgkkpasi taynnsiralqsdl tsaknsanaiiqkpirtvqevqsal tnvnrvner 
1 tqainql vpladnsalk tak tkl deeinksvt tdgm tqs s i qayenakragq t e s tnaq 
nvinngdatdqqiaaektkveekynslkqaiagltpdlaplqtaktqlqndidqptsttg 
mtsasiaafneklsaartkiqeidrvlashpdvatirqnvtaanaaksaldqarngltvd 
kapl enaknqlqysidtqts ttgmtqdsinaynakl taarnkiqqinqvlagsptveqin 
tntstanqaJcsdldharqaltpdkaplqtaktqleqsinqptdttgmttaslnaynqklq 
aarqkl teinqvlngnp tvqnindkvteanqakdqlntarqgl tldrqpal ttlhgasnl 
nqaqqnn f tqqinaaqnhaale tiksni taint am tkl kdsvadnntiksdqny tda tpa 
nkqaydnavnaakgvige t tnp tmd vn tvnqkaas vks t kdaldgqqnl qrak tea tnai 
thas dlnqaqkna 1 tqqvns aqnvqavndi kqt tqs lnt amtgl krgvanhnqwqsdny 
vnadtnkkndynnaynhandi ingnaqhpvi tpsdvnnal snvtskehalngeaklnaak 
qean talghlnnlnnaqrqnlqsqingahqidavn t i kqna tnlnsamgnl rqavadkdq 
vkr t edyadad takqnayns avs s ae ti i nq t tnp tmsvddvnra t s avtsnknal ngye 
JO. aqsk tdaar aldalphlnnaqkadvkskinaasni agvn tvkqqg tdln tamgnlqga 
indeq 1 1 lnsqnyqdatpskktay tnavqaakdx lnksngqnkt kdqv t eamnqvns akn 
nldgtr lldqakqtalcqqlnnmthl t taqktnl tnqinsg ttvagvqtvqsnantldqam 
ntlrqs iankdatkasedyvdanndkqt aynnavaaae tiinansnpemnps ti tqkaeq 
vns s k talngden 1 a aakqnak ty In 1 1 1 s i tdaqknnl i sqi t sa trvsgvd tvkqnaq 
hldqamas 1 qnginnesqvks sekyrdad tnkqqeydnai t aakai Inks tgpn taqnav 
eaalqrvnnakdalngdakliaaqnaakqhlgtl thi ttaqmdl tnqisqatnlagves 
vkqnansldgaragnlqtaindksgt 1 asqnf Idadeqkrnaynqavsaae t i Inkqtgpn 
taktaveqalnnvnnakhalngtqnlnnakqaaitaingasdlnqkqkdalkaqangaqr 
vsnaqdvqhna te In tamg tl khax adk tn t las s kyvnads tkqnay t tkv tnaehi i s 
gtp twt tpsevtaaanqvnsakqelngderlreakqnan taidal tqlntpqkaklkeq 
vgqanrl edvqtvqtngqalnnamkglrds iane t tvktsqny tdaspnnqs tynsavsn 
akgiinqtnnptnuatsaitqattqvnna^glngaenlmaqntakgnlntlshltnnqk 
saissqidraghvsevtatknaatelntqmgnleqaihdqntvkqsvkftdadkakrday 
tnavsraeai lnktqgan tskqdveaaiqnvssaknalngdqnvtnaknaaknalnnl ts 
innaqkrdl t tkidqa 1 1 vagvea vsn ts tqln tamanlqngindk tn tlasenyhdads 
dkk t ay tqav tna en i Inknsg snl dk t avenal sqvanakgalngnhn 1 eqaks nan 1 1 
inglqhl t taqkdkl kqqvqqaqnvagvd tvkssan tlngamg t lrnsiqdn ta tkngqn 
yldaternktnynnavdsangvina tsnpnmdanainqiatqvts tknaldgthnl tqak 
qtatnaidgatnlnkaqkdalkaqvtsaqrvanvtsiqqtanelntamgqlqhgiddena 
tkqtqkyrdaeqs kktaydqavaaakai Inkqtgsnsdkaavdralqqv ts tkdalngda 
kl aeaka aakqn 1 g t Inhi tnaqr tdl egqnnqa 1 1 vdgvn tvk tnan 1 1 dgamns Iqgs 
indkdatlrnqnyldadeskmaytqavtaaegilnkqtggntskadvdnalnavtraka 
alngadnlrnaktsatntidglpnltqlqkdnllchqveqaqnvagvngvkdkgntlntam 
gal r t s i qndn t tk t sqny 1 das dsnknnyn ta vnnangvina t nnpnmdana ingmanq 
vn t tkaalngagnlaqak tna tn tinnahdlnqkqkdal k tqvnnaqrvsdannvqh ta t 
elns amt al kaai adker tkasgnyvnadqekr qaydskvtnaeni i sg tpna 1 1 tvndv 
ns aasqvnaaktalngdnnl rvakehann t i dgl aqlnnaqkaklkeqvqs a 1 1 ldgvqt 
vknssqtlntamkglrdsianeatikagqnytdaspnnrneydsavtaakaiinqtsnpt 
mepntitqvtsqvttkeqalngarnlaqakttaknnlnnltsxnnaqkdaltrsidgatt 
vag vnqe t aka t e 1 nn amhs 1 qnginde t q t kq t qky 1 da eps kks aydqa vnaakai 1 1 
kasgqnvdkaaveqalqnvnstktalngdaklneakaaakqtlgtlthinnaqrtaldne 
i tqa tnvegvn tvkakaqqldgamgqle ts i rdkd 1 1 Iqsqnyqdaddakr t aysqavna 
aatilnktaggntpkadveramqavtqantalngiqnldrakqaantaitnasdlntkqk 
ealkaqvtsagrvsaangvehtatelntamtalkraxadkaetkasgnyvnadankrqay 



WO 02/059148 



PCT/EP02/00546 



- 104 - 



dekv t aaen i vs g tp tp 1 1 tpadv t naa t qvtnakt qlngnhnl e vakqnan t a i dgl t s 
lngpqkaklkeqvgqattlpnvqtvrdnaqtlntamkglrdsianeatikagqnytdasg 
nkqtdynsavtaakaiigqttspsmnaqeinqakdqvtakqqalngqenlrtaqtnakqh 
lnglsdl tdaqkdavkrqi egathvnevtqaqnnadaln tamtnlkngiqdqnt i kqgvn 
ftdadeakrnaytnavtqaeqilnkaqgpntskdgvetalenvqraknelngnqnvanak 
ttaknalnnltsiimaqkealksqiegattvagvnqvsttaselntamsnlqngindeaa 
tkaaqky tdadrekqtayndavtaaktl ldktagsndnkaaveqal qrvntaktalngde 
rlneakntakqqvatmshltdaqkanltsqiesgttvagvqgiqanagtldqanuiqlrqs 
i askda tks s edyqdanadlqnayndav tnaegi i s atnnpenvnpd t inqkasqvns aks 
alngdeklaaakqtaksdigrltdlnnaqrtaanaevdqapnlaavtaaknkatslntam 
gnlkhalaekdntkrsvnytdadgpkqqaydtavtqaeaitaangsnanetqvqaalnql 
nqakndlngdnkvaqakes akra 1 asy snlnnaqs t aa t s qi dna t 1 vagv t aaqn t ane 
1 n t amgq 1 qngindqn tvkqqvnf t dadqgkkday tnavtnaqgi 1 dkahgqnm tkaqve 
aalnqvt taknalngdanvrqaksdakanlgtl thlnnaqkqdl tsqiegat tvngvngv 
k t kaqdldgamqr Iqs ai ankdq t kas eny i dadp t kkta f dna i t qae sylnkdhgank 
dkqa veqai qs vt s t enalngdan lqrak te ai qai dnl thin tpqk t alkqqvnaaqrv 
sgvtdlkns at s Innamdqlkqai adhdt ivasgny tnaspdkqgay tdaynaaknivng 
spnvi tnaadvtaa tqrvnnae tglngdtnl a takqqakdalrqmthlsdaqkqsi tgqi 
dsa tqvtgvqsvkdnatnldnamnqlrnsi ankddvkasqpyvdadrdkqnayn tavtna 
eniina tsqp tldpsavtqaanqvs tnktalngaqnl ankkqe ttaninqlshlnnaqkq 
dlntqvtnapnis tvnqvktkaeqldqamerl ingiqdkdqvkqsvnf tdadpekqtayn 
na v t aaeni inqang tnanqsqveaal s tv 1 1 1 kqalngdrkvt daknnanq 1 1 s 1 1 dnl 
nnaqkgav tgninqaht vaevtqai qt aqeln t amgnlkns lndkd 1 1 lgs qn f adadpe 
kknayneavhnaeni Inks tgtnvpkdqveaanuiqvnatkaalng tqnl ekakqnantai 
dgl shl tnaqkealkqlvqqs t tvaeaqgneqkannvdaamdklrqs iadnattkqnqny 
tdasqnkkdaynnavttaqgi idqt tsptldp tvinqaagqvs t tknalngnenleaakq 
qasqslgsldnlmaqkqtvtdqingahtrvdeanqikqnaqnlntamgnlkqaiadkdat 
katvnftdadqakqqayntavtnaeniiskanggnatqaeveqaikqvnaakqalngnan 
vqhakdeatalinssndlnqaqkdalkqqvqnattvagvmivkqtaqelnnamtqlkqgi 
adkeqtkadgnf vnadpdkqnaynqavakaeal isatpdwvtpsei taalnkvt qaknd 
Ingntnlatakqnvqhaidqlpnlnqaqrdeyskqitqatlvpnvnaiqqaattlndamt 
qlkqgiankaqikgsenyhdad tdkqtaydnavtkaeellkqt tnp tradpnt iqqal tkv 
ndtnqalngnqkladakqdakttlgtldhlndaqkqalttqveqapdiatvnnvkqnaqn 
lnnam tnl nnal qdkte 1 1 ns in f tdadqakkdaytnavshaegi 1 skangsnas q t e ve 
qamqrvn e akqa lngn dn vqr akda akqvi tnandlnqaqkda 1 kqqvdaaq t vanvn t i 
kg taqdlnqaiotqlkqgiadkdqtkangnf vnadtdkqnaynnavahaeqi i sg tpnanv 
dpqqvaqalqqvnqakgdlngnhnlqvakdnantaidqlpnlnqpqktalkdqvshaelv 
tgvnaikqnadalnnamgtlkqqiqansqvpqsvdftqadqdkqqaynnaanqaqqiang 
ip tpvl tpdtvtqavttmnqakdalngdekl aqakqealanldtlrdlnqpqrdalrnqi 
nqaqalatveqtkqnaqnvntamsnlkqgiankdtvkasenyhdadadkqtaytnavsqa 
egi inqt tnp tlnpdei tral tqvtdaknglngeaklatekqnakdavsgmthlndaqkq 
alkgqidqspeiatvnqvkqtatsldqamdqlsqaindkaqtladgnylnadpdkqnayk 
qavakaeal lnkqs gtne vqaqves i tnevnaakqalngndnl anakqqakqql anl thl 
ndaqkqsfesqitqaplvtdvtttnqkaqtldhamellrnsvadnqttlasedyhdataq 
rqndynqavtaanniinqttsptminpddvngattqvnntkvaldgdenlaaakqqannrl 
dqldhlnnaqkqqlqsqi tqs sdiaavnghkqtaeslntamgnlinai adhqaveqrgnf 
inadtdkqtayntavneaaajninkqtgqnanqteveqaitkvqttlqalngdhnlqvakt 
natqaidal tslndpqktalkdqv t aatlvtavhqieqnan tlnqairihgl rqs i qdnaat 
kanskyinedqpeqqnydqavqaanniineqtatldnnainqaattvnttkaalhgdvkl 
qndkdhakqtvsqlahlnnaqkhmedtlidsettrtavkqdlteaqaldqlmdalqqsia 
dkda t ras s ayvnaepnkkqsyde avqnae s i i aglnnp t inkgnvss a tqavi s sknal 
dgverl aqdkqtagns lnhldql tpaqqqalenqinnat trgevaqkl teaqalnqamea 
lmsiqdqqqteagskfinedkpqkdayqaavqnakdlinqtnnptldkaqveqltqavn 
qakdnlhgdqkladdkqhavtdlnqlnglnnpqrqal esqinnaa trgevaqkl aeakal 
dqamqalms iqdqqqt esgskf inedkpqkdayqaavqnakdl inqtgnp tldksqyeq 
ltqavttakdnlhgdqklardqqqavttvnalpnlnhaqqqaltdainaaptrtevaqhv 
qta teldhame tlknkvdqvntdkaqpny teas tdkkeavdqalqaae si tdp tngsnan 
kdavdqvl tklqekene lngnervae aktqakqt i dql thlnadqi a t akqn i dqa tkl q 
pi ael vdqat qlnqsmdqlqqavnehanveqtvdy tqadsdkqnaykqai adaenvlkqn 
ankqqvdqalqnilnakqalngdervalaktngkhdidqlnalnnaqqdgfkgridqsnd 
Inqiqqi vdeakalnramdqlsqei tdnegrtkgs tnyvnadtqvkqvyde tvdkakqal 
dks tgqnl takqviklndavtaakkalngeerlnnrkaealqrldql thlnnaqrqlaiq 
qinnaetlnkasrainratkldnamgavqqyideqhlgvisstnyinaddnlkanydnai 
anaaheldkvqgnaiakaeaeqlkqniidaqnalngdqnlanakdkana£vnslnglnqq 
qqdlahkainnadtvsdvtdivnnqi<Undametlkhlvdneipnaeqtvnyqnaddnak 
tnf ddakr 1 an 1 1 lnsdn tnvndingai qavndaihnlngdqrl qdakdkai qs inqal a 
nklkeieasnatdqdkliaknkaeelansiinninkatsnqavsqvqtagnhaieqvhan 
eipkakidankdvdkqvqalideidrnpnltdkekqalkdrinqilqqghnginnamtke 
eieqakaqlaqalqdikdl vkakedakqdvdkqvqal ideidqnpnl tdkekqalkdr in 
qi lqqghxdixnamtkeai eqaker 1 aqalqdikdl vkakedakndidkrvqal idei dq 
npnltdkekqalkdrinqilqqgnndinnaltkeeieqakaqlaqalqdikdlvkakeda 
knaikalanakrdqinsnpdltpeqkakalkeideaekralqnvenaqtidqlnrglnlg 
lddi rn thvwevdeqpavnei f eatpeqil vngel i vhrddi i teqdi 1 ahinl idql sa 
e vi dtpstatisdsl t akve v 1 1 1 dgskvi vnvpvkwekel s wkqqa i es i enaaqqk 
ine innsvt 1 1 1 eqkeaaiaevnklkqqaidhvnnapdvhs vee iqqqeqahieqf npeq 
ftieqaksnaiksiedaiqhmideikartdltdkekqeaiaklnqlkeqaiqaiqraqsi 
deiseqleqfkaqmkaanptakelakrkqeaisrikdfsnekinsirnseigtadekqaa 
mnqineivletirdinnahtlqqveaalnngiarisavqivtsdrakqssstgnesnshl 
t i gyg t anhp f nss tighkkkldedddidplhmrhf snnf gnviknaigwgi sgllas f 
wffiakrrrkedeeeeleirdnnkdsiketlddtkhlpllfakrrrkedeedvtveekds 
lnnges Idkvkh tpf f Ipkrrrkedeedvevtnen tdekvlkdnehspl 1 f akrrkdkee 
dvetttsieskdedvplllakkknqkdnqskdkksaskntskkvaakkkkkkakknkk 
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441. 


atgttctttgatgatgctaaagaagcatcaagagtacttgaaataacattgacgaaaaga 
ga tgc taaaaaagaaaa tec tattccgatgtgtggcgtaccata teat tc tgc tga taat 
tacattgaaacattgattaataaggggtataaggtcgctatatgtgaacaaatggaagat 
ccaaagcaaacaaaaggaatggttagaagagaagttgtaagaatcatcacaccaggaact 
g t ta tgga tc aaaatggta tgga tgaaaagaaaaa taa t tata 1 1 1 taagt 1 1 ta tcgaa 
aatgaagaatttggattatgctattgtgatgtttctacaggagaactcaaagtaactcat 
ttcaaagatacagcaaccttgcttaatgagattacaacaattaatcccaatgaaatcgtc 
ataaagcaagctctatctgaagaattaaaaagacaaatcaacatgataactgagacgatt 
actgttcgcgaagatatatctgatgaagattatgatatgaatcagttgacacatcagtta 
atgcatgacacaactcaattattgttagattacattcatcacacacaaaagcgagattta 
tctcatattgaggaagtaattgaatatgctgcagttgattatatgaagatggattattat 
gcgaagcgaaatttagagctgacagagagcatacgattaaaatcaaaaaaagggactttg 
ttatggttaatggatgagacaaaaacaccgatgggtgctagacgtttaaagcagtggatt 
gatcgtccattaattaataaacaacaaatcaacgacagattaaatattgttgaagagttt 
atggaccgttttattgaaagagatacattacgtaatcatttaaatcaagtgtatgacata 
gaacgactagtaggaagagtgagttatggaaacgtaaatgcaagagatttaatacaactt 
aagcattctatatccgaaatacctcacattaaagcattactcaatgaattgggtgcacaa 
actaccacgcaatttaaagaattagaacctttagatgacttgttacaaattttagaagaa 
agtttagttgaagaaccacctatttccatcaaagatggaggattatttaaaaatggcttc 
aacgcgcaacttgatgaatatttagaagcttcaaaaaatggtaaaacttggcttgcagaa 
ttacaagctaaggaacgtgaacgtacaggtattaagtcattgaaaattagttttaataaa 
gtgtttggttattttattgaaattacacgtgcaaacttaaataattttcaacctgaagcg 
tttggctataatcgaaaacaaacattatctaatgctgaacgatttattacggatgaatta 
aaagaaaaagaagatataatacttggtgctgaagataaagcagtagagttagaatatgaa 
ttatttgttaaattacgagaacacattaaaacgtacactgaacgtttacaaaagcaagcg 
aaaatcatttcagaacttgattgtttacaaagttttgc tgaaat tgc tcaaaaata taat 
t a tg tcaaacc taca 1 1 1 ag tga tga t aaagt 1 1 1 ac a 1 1 tagaaaac t caagac a t cc t 
gttgttgagagagtgatggattataatgattatgtacctaatgattgccatcttgatgat 
gaaacgtttatttatctcattacgggacctaatatgtcaggtaagtcaacatatatgaga 
caag 1 1 gc ta t aa t aag t at ca tggc tea aa tgggagcat a tg t ac ca tg tga t tcagca 
acattacctatatttgatcaaatttttactaggattggtgcagcagatgatcttgtatca 
ggtaaaagtacatttatggtagaaatgttagaagctcaaaaagctttaacttatgctact 
gaaaatagtttaattatctttgacgaaataggaagaggtacatccacttatgatggtctt 
gcgt t agegcaagega t ga t tgaa ta tgt tgc t caaac 1 1 cccatgc taagac ac 1 1 1 tc 
tcaac aca t ta tc a tgaa t tgacatcac t tga t caaa tgc t taagt g tttaaaaaa tg ta 
catgttgctgcaaacgagtatcaaggtgaactgatatttttgcataaagtcaaagatggc 
gctgtggatgatagctatggtattcaagtggcaaaattagcggatttacctaatgaagtc 
attgatagagcgcaagttatattaaatgcatttgagcaaaaaccttcgtatcaactctct 
catgagaatactgacaatcaacaaacggttccgtcgtataacgattttggtcgaacagaa 
gaagagcaatcagttatagaaacacatacatcaaatcataattatgagcaagcgaccttt 
gatttatttgatggttacaatcaacaaagtgaagttgaatgtcaaattcgagaattgaat 
ctatccaatatgacaccattggaagccttaatcaagctgaatgaattacaaagtcaatta 
aag 


442. 


mf f ddakeasrvlei tl tkrda)ckenpipincgvpyhsadnyietlinkgy]cvaiceqmed 

pkqtkgmvrrewrii tpgtvmdgngmdekknnyilsf ieneef gleyedvs tgelkvth | 

f kdtatl Inei tt inpneivikqalseelkrqinmi te ti tvredi sdedydmnql thgl 

mhdt tql lldyihht qkrdlshieevi eyaavdymkmdyyakrnlel tesirlkskkgtl 

1 wlmde t k tpmgarrl kqvri drpl inkqqindr In i vee fmdr f ierd tl rnhlnqvydi 

erlvgrvsygnvnardliqlklisiseiphikallnelgaqtttqfkeleplddllqilee 

slveeppis ikdggl fkngfnaqldeyleaskngktwl aelqaker ertgikslkis f nk 

vfgyfieitranlrmfqpeafgynrkqtlsnaerfitdelkekediilgaedkaveleye 

1 f vklrehiktyterlqkqakiiseldclqs f aeiaqkynyvkptf sddkvlhlensrhp 

wervmdyndyvpndchl ddet f iyl i tgpnmsgks tymrqyai isimaqmgayvpcdsa 

t lpi f dqi f tr i gaaddl vsgks tfnrveml eaqkal tya t ens 1 ii f deigrg ts tydgl 

al aqami eyvaqt shakt 1 f s thyhel ts ldqmlkclknvhvaaneyqgeli f Ihkvkdg 

avddsygiqvakladlpnevidraqvi lnaf eqkpsyql shen tdnqqtvpsyndf grte 

eeqsviethtsnhnyeqatfdlfdgynqqsevecqirelnlsnmtplealiklnelqsqlk 



WO 02/059148 



PCT/EP02/00546 



- 106 - 



443. 


atgattccaactaaacctcatgatgtgatttggacagatgcacaatggcaaagtatttat 
gcgaaaggacaggacatacttgttgctgctgcagcaggttccggtaaaacagccgttcta 
gttgagcgtattatacaacgtatactaagagatgatgtagatgtagatcggttactagtt 
gtaacatttacgaatttaagcgcacgtgagatgaagcatcgagttgataaacgtatacaa 
gaagca tc 1 1 1 taaggatcc taacaa tgaaca tt taaagaa tcagcgaa tcaaaa t tea t 
caagcacaga 1 1 tc tac tttacacagtttctgtttgaaat tga ttcagcagcatta tgat 
gtattagatatcgatcctcattttagaacaagtagtgaagcggaaaatatattattatta 
gaacaaactattgatgatgttttagaacaacactatgataaattagatcctcactttata 
gaat taaccgaacaac tatcatcagataggaa tga tgatcaatt tagaagtattattaag 
cagttatattttttcagtattgctaatcctcaaccatttgaatggctcaatcaattagcg 
caacca t a caaagaagaaaa t aa ac agcaac aa t taa tgeage tt a tcaa tga 1 1 1 agca 
a tga 1 1 1 1 ta tgaaagcagga tatgaggaa t tacaaaaaag ttatgac t ta t tc tcaa tg 
atggaaagtgttgataagcagcttgaagttattgaaaccgaacgcatgtttattactaaa 
gctattgaaggtaaagtattaaatacagatgttatcacgcaacatgaatttatgagtcgt 

I I teeggcaa t a aa tagcaaga t aaaagaagc aaa tgaaggca tggaaga tgc 1 1 1 aaa t 
gaagcaaaacaacattatgataaatataaatctttagttatgaaagtaaagaatgattat 

I I I tc tagaaatgcagaaga 1 1 tgcaaagagatatgcaacaac tcgcacc tcgag tggc t 
tatttagctcaaatagttcaagatgtgattcaatcatttggtgttcaaaaacgaagtcgt 
aatattttggatttttcagattatgaacattttgcattacgcattcttactaacgaagat 
ggc tc acc 1 1 cgcg t a t cgc tgaaacgta tc g tgaac at ttt aaagaaa tec t ag t tga t 
gagtatcaagatactaatagagtgcaagaaaaaatattatcttgtattaaaactggtgaa 
gaacacgatggtaacttgttcatggttggggatgtgaagcagtctatttataaatttaga 
caagctgatcctagtttatttattgaaaaatataatcgcttttctagtagtggaaatgaa 
agtggcttgcgcattgacttatcgcaaaactttcgttcgagacaggaagtgttatctaca 
accaattacttgttcaaacatatgatggatgaacaagtaggagaaatttcatatgatgat 
gcagcgcaattgtattttggtgcaccatatgacgaagtttcacatcctgttcaattacga 
gcacttgttgaggcaagttcagaaaatagtgacttaactggaagtgaacaagaagcgaat 
tacattgttgaacaagttaaagatattattaatcatcaaaacgtatacgatatgaaaaca 
ggtcaa tacagaaaagcaacatataaagatatcgtaattttagagcgaagttttggtcaa 
gcgcgtaatcttcaacaagcttttaaaaataatgatatcccttttcacgtaaatagtaag 
gaagggtattttgagcaaactgaagtacgtcttgtgctttcatttttaagaacaatagat 
aatccacttcaagacatttatttagtgggattgatgcgttctgtaatatatcaatttact 
gaagaagaattagctgaaataagagttgtaagccctcatgatgattacttttatcaatct 
ataaaaaattatatgattgatgaaaaagctgattctagattggttgacaagttaaatcgt 
tttattcaggatatacaaaaatatcaaaattatagtcaaagtcaaccggtttaccaatta 
attgataaattttataatgatcattttgtaattcagtactttagcggtcttattggaggt 
aaaggtagaagagcaaatctgtatgggctatttaataaagctgttgaatttgaaaattca 
agtttcagaggtttattccaatttattcgttttattgatgagcttattgatcgtaaaaaa 
gattttggtgaagaaaatgtcgtaggtcctaacgataatgtggttagaatgatgacgatt 
cacagtagtaaaggattagaatttccatttgtaatttactcaggattatctaaaaaattc 
aacaaaggtgacctgaatgcaccagttattctaaatcaacaatatggtttaggtatggat 
tattttgatgtaaataaagatatggcttttccttcacttgcctctgtggcatatagagca 
at aaa t gaaaaagaac t ta t a t cagaagaga tgcg 1 1 1 aa tc t atg 1 1 gcgt tgac ac ga 
gcaaaagagcaacttattttagttggaagagtcaaagatgaaaagtcgttaattaaatat 
gaacaattagctgtttcagacacacatatagcagttaatgaacgccttactgctaccaat 
ccatttgttctaatttatggtgttttggctaagcatcaatcgccttcattgccaaatgat 
caaagatttgaaagagatattgatcaattaaattctgaagtgaagccacgtgtatcaata 
g t ga t tga tcattatgaggatgtttcaactgaagaagtag tc aa tga taa t gaaa t aaga 
ac aat cgaagaa 1 1 aaaggcca t aaa tac tgg taa tgaagatg tgaaaat taaaa t tea t 
caacagc 1 1 tc t ta tgact a tec 1 1 1 taaagt taacacga tgaaaccatc taaacagtcg 
gtatcagagttaaaacgtcaattagaaactgaagaaagtaatacaaattatgatagagta 
cgtcaatatcgtattggtgttgcatcatatgaaagacccaagtttcttacccaaacaaaa 
aaaagaaaagcaaatgaaatagggactttaatgcatacagtcatgcaacacttacctttt 
agagaacaacgtttaacaaaagacgaattatttcaatatatcgatcgattgattgacaaa 
caacttattgatgaagatgcaaaagaggatattagaatagatgagattatgcatttcatt 
gatggccctctctatatggaaatagctcaagctgacaatgtttatactgaattacctttt 
gtggtaaatcaaattaaagttgatggacttacaagtgaagatgaagatgtatccattatt 
caaggtatgattgafcttaatatatgaaagtgacggacaattttactttgttgattacaaa 
acagatgcttttaatagaagaaaaggtatgagtgatgaagaaatagggaatcagctcaaa 
gaaaaatatcagatacaaatgacgtattatcgaaatactttagaaaccatacttaaacga 
cccgtaaagggttacttatattttttcaaatttggtacattagaaatagatgat 


444. 


mip tkphdviw t dagwqs iyakgqdi Ivaaaags gkt avl ver i i qrilrddvdvdrl 1 v 
vt f tnl saremkhrvdkriqeas f kdpimehlknqrikihqaqi s t lhs f clkliqqhyd 
vldidphfrtsseaenillleqtiddvleqhydlQdphfielteqlssdrnddqfrsiik 
qlyf f sianpqpf ewlnqlaqpykeenkqqqlmqlindlami fmkagyeelqksydl f sm 
me s vdkql e vi e t ermf i tkai egkvln tdvi tqhe f ms r f painskikeanegmedaln 
eakqhydkyks lvmkvkndy f smaedlqrdmqqlaprvaylaqivqdviqs f gvqkrsr 
ni ldf sdyehf alril tnedgspsriae tyrehf kei lvdeyqdtnrvqeki Is ciktge 

oVirRrm "I FmvnrivVn*;! v'kffcradTJSlf i©kvni"f <;«;«;cm*3p:rjr1 ri HI <?rm •frsrrjpvlst 

tnyl f khnimdeqvgeisyddaaqlyf gapydevshpvqlral veassensdl tgseqean 
y i veqvkdi inhqnvydmktgqyrkatykdi vilers f gqarnlqqaf knndipf hvnsk 
egyfeqtevrlvlsflrtidnplqdiylvglmrsviyqfteeelaeirwsphddyfyqs 
i knymidekadsrlvdklnr f iqdiqkyqnysqsqpvyqlidkf yndhf viqyfsgligg 
kgrranlygl f nkavef enss f rgl f qf i r f idel idrkkdf geenwgpndnwrmmt i 
hsskgl ef pf viysgl skkf nkgdlnapvilnqqyglgmdy f dvnkdma f ps las vayr a 
inekel iseemrl iyval t rakeql i 1 vgrvkdeksl ikyeqlavsdthiavnerl tatn 
p f vl iygvl akhqsps lpndqr f erdidqlns evkprvsividhyedvs t ee wndneir 
tieelkaintgnedvkikihqqlsydypfkvntoOq^skqsvselkrqleteesntaydrv 
rqyr igvasyerpkf 1 tqtkkr kaneigt lmhtvmqhlpf reqrl tkdel f qyidrl idk 
ql idedakedi rideimh f idgplymeiaqadnvy telpf wnqikvdgl tsededvs i i 
qgmidliyesdgqf y f vdyk tda f nrrkgmsdeeignqlkekyqiqmtyym tl e t i 1 kr 
pvkgylyffkfgtleidd 


445. 


c tg tacca tcaaatgg tgc tacaat t tc tec tgaatc tggtacaaatccga t acca tcac 
ccatcatcttttcagagaaaactttatcaggtacttcagataacggtattatctcaccat 
gtccaggtgcgtaaatttctgtttctacaatatcttccacatgtacaggatcatctgaca 
cttcttcatcaattgttgtttcacttggttttg 


446. 


lyhqmvlqf llnlvqiryhhpss f qrklyqvlqi tvlshhvqvrkf 1 f Iqylphvqdhl t 
llhqllfhlvl 
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447. 


cgcatactttggtcatcactatgcgtaatccacaaaatggcaatccctttatctgctagt 
ttaaatataatttcttcaattttctttttattatgtgtatctaaagcgctagtagcttcg 
tccaataataaaacttcaggttcatacatgagttgtctagcgatggtaatacgttgttgc 
tctcccccagacatgtgctcaatt 


448. 


rilwsslcvihkrnaiplsaslniissif f llcvskalvassnriktsgsyinsclainvircc 
sppdmcsi 


449. 


tcacgtactttacgcgctctactcttaatactccaaacaggcatgatgtgtggtttgtta 
tggtcatcatctgaaatcataataaaattcttttcacctttgtttgtcaatccgtatact 
tcgtcatattttgcgacatctttaataaactctctcattcttatatcatctaattcagac 
atcaactcatcagtcattttaactatatctacaatgtttccttcttcaccattattcaca 
ttaactaaaactttgtcacctggatcaaagatttcatccatttcatatgttacaaaacgg 
tcaatatctgctctaatgattttgtcg 


450. 


srtlralllilqtgirancgllwssseiiikffsplfvnpytssyfatslinslilissnsd 
inssviltistmfpssplftltktlspgskissisyvtkxsisalmils 


451. 


gcaggatttttgactaaagcagtacttaaatcaacttcatctctgtcatcaaacacttct 
t c t acgac 1 1 c 1 1 tacg tgcaa t cac tc t aaa t gaacc t teg t cca ta 1 1 1 aa t tc tac t 
cttacatttctggcactatca 


452. 


agfl tkavlkstsslssntssttslraitlnepssifnstltflals 


453. 


tatttctttataagctttttaattagactaatatcatgctcattgattaccgaaacaatt 
tcgatttgtccatttttagatataattgagccattaccaccaatcaaggtatcatccgca 
aattcaggaatgactggaagcaagtctctaatgggacgtgctgatgcaaacattacattg 


454. 


y f f i s f 1 i r 1 i sc s 1 i t e t i s icp f Id i i ep lpp ikvs s ansgm t gskslmgradani 1 1 


455 . 


ttatcttcttc t aaagc 1 1 tacc 1 1 caacgt caacg 1 1 1 ggcaa t ac tgcac c t aacca t 
ttaggaaggtaccatgaagctttaccaaagagtttcgtcaatgctggaattaatgtcata 

gcactgtcatcttggaagacgaatgcgatgaatacactgaacataataagtgcagcagct 
acgat a ac agg tccac 1 1 tc 1 1 1 ga tacc t acaeggat t gaa 


456. 


Is sskalps ts t f gntapnhlgryhealpks f vnaginvir t tnasnn tpkpnaipidl i 
al s swk tn armi t Ini is aaa titgpl slip trie 


457. 


tcatcaactgcttgcattaagtctaagattttttgttcgtattcagcatcgccttctaat 
gcttttaatgcagaaccagcgattacaggtacatcgtcacctgggaagtcatattcgctt 
aataagtcacgaacttccatttcaactaattctaataattcttcgtcgtctaccatgtca 
ac 1 1 tg t ttaagaatacaactaatgctggtacaccaacgtt acgtgataataagatg tgt 
tcacgagtttgtggcattggaccgtcagcagcagatacaactaagataccgccgtccatt 
tga 


458. 


sstacikskifcsysaspsnafnaepaitgtsspgksyslnksrtsistnsnnsssstms 
tlfknttnagtptlrdnkrocsrvcgigpsaadttkippsi 


459. 


ttagaaccacctacacgacgagctttaacttctaatactggcatgatattattaattgct 
tcttcgaacacttctaatgcatcacgaccactacgttgttcaacaagatcaaatgcagaa 


460. 


lepptrraltsntgmilliassntsnasrplrcstrsnae 


461. 


aggaggcgaccgccccagtcaaactgcccgcctgacactgtctcccaccacgataagtgg 
tgcgggttagaaagccaacacagc 


462. 


rrrppqsncppdtvshhdkwcgl esqhs 


463. 


tgtgctattattccccctattgaaggacctaacccttcacctaaagctacaattgatcct 
ataaaaccaaaggctttgccttgtttttttcttgtaatatttctagctacaaccaccata 
atcagtgaagggaatgcagcagatcctactccttgtactaacctaccaaaaatcaaaata . 
aaaaag 


464. 


gccagtcacttctcgttccatttgattcaatacaaacaaattatcttgaacatcttccga 
agcactgtcgccagtatcttgcttttcttttgcttgttgtttatgatttattttcgcacg 
gtcaaattttttcttaactttctcattattaatgatttttgcttttacatggcattcaac 
cggaaaaggcatattttgagctttctcaaa 


465. 


tgtcgtattaatactgccttcaccagtattgctagcatttggatcttgagtttgtgcgtt 
t gc tg c tac agg tgc tgc tgg t tgege t gc t gc tggagca 1 1 cgc tggc tgtgtttgatt 
tgccggtgttgcattattattaggtgttgcttggttatttccttgacctgcttggtttgc 
cggtgttgcttgatttccaggttgtgcttgtgcagcgttattcggatcagcttgattacc 
ttgtccagctggttgtgtatttggttgtgctgctcctcctgctggattagcctgtccacc 
ttggtttgctggttgtactgctggttgtccttggttggcaggtgcagctggctgtgctgt 
aggattagcttgagcaccagcatttgcgttaggctgtgtattggcatcagctggttgtgc 
tggttgattttgtgcaggctgattttgctctgctgcagacgctgttgtcgggttagtaga 
tataaaagtaacagtggcaat 


466. 


atccaacgtttcaggaataaatgttttcaaaccactttgaaatggatcgcggtgttgtgc 
ttgatatac 1 1 tg t agega taacg 1 1 tacc t acacaa t c a t aacgacaa tgaaaa teg tc 
a t c gac t g t aac t acat tgt tgaca taaata tea tcagg 


467. 


cggtataaaggtaaagcaaaatgcatcagcttgcttagaatgattgtcctttttttgata 
atagcgttccattgcaatgacggcagaaggatggtttgcaaacaaatgatttgtatattc 
actttc 


468 . 


a tgcaagag t accaaaaa tegt t aaa tacgc 1 1 aaaaagee ta taaa tg t teegtatgag 
caagaaac tgaaaaag tagg t gg 1 1 ta 1 1 1 agcaaagaa a t acaagaaac tggaaa tgt t 
gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 

n-yy aciyciut-aL.yc^y LaLaLaday ui^uyy t-ay ay l Lay a Ly aLdday a taay CfaaaLa 

cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
c 1 1 1 1 aaaaa tc t tac taaaagag t tagaacgagt tt taggaagaaa tacc 1 1 tgcggaa 
agagttaataagttaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgagatagaggtatgcactta 


469. 


atgctaactactttcgctgttgtactcattttcttcttacttccatcttcatttttattg i 


470. 


ttgagcatctgcatcattattatcattcatgcgatcatttttgttcacattattaaaaat 
ggcattcaaaataacaat 


471. 


ttgcctataccaagtactagaagtgcaccaataattccagcaatcaatgcaacgatgact 
gttttaaaccatggaaatttaggtcttctgtatctaggtgtttggctatggtttgttgta 
gaa 


472. 


atgcttttgagttacttcataatactcatcagttttttgtgtatccttttgacttttatt 
tatttctttccacttaccagtatgactttctttttttacagttattttcggtttgtt 
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473. 


atgacttgtgaaaaactggaaaatttcttgaccagtagcaaagccggcaccaacgacaac 
accaacaaaggcaaa tgccacaa taa tggac tc 1 1 1 


474. 


ttgattgtcattagtaacgttattgccattattttgatttttatctgttttgtctgcact 
atcatcttgttgatcattttcttcggtttctgtctttttatgcgtagatttattttcttg 

ttcttggttattact ! 


475. 


a tg t gcagaaat tgcccagcat tcaccag t tg 1 1 tea 1 1 agggata tea tagt taaatgc 
ttt 


476. 


gtggtatacaacgcaacgtatatgcatcttgtacacgtatttctgattgtcgcgtcgtta 
atgttgatccttctaaccaatcacgcatacgcgctgccacat 


477. 


gtgacaaatatcacactaaacagtgcatttgcagatgctacgataagcgtatttttatac 
caagtcaggtat 


An q 
4 to . 


aagtttttgatacgcatcttgtttacgttgatttgtacgtttatattgattttcagcttt 
tttaaattctgtattcga 


479. 


ttgccttcttgtttatattgttcaacaagtgctttatgcttagcggactgcttctgtact 
gcgtcacttgctctttttagttgtgcagtagtagcttggttactattcttaagcttttgt 
tctgcatctctcaactgtttaagtttt 


480. 


ca i ippi egpnpspka t i dpi kpkalpc f f 1 vi f 1 a 1 1 1 i i s egnaadp tpc tnlpki ki 
kk 


481. 


ashfsfhliqykqiilnifrstvasillffcllfmiyfrtvkf flnf liindfcfymafn 
rkrhilsflk 


482. 


crintaf tsiasiwilslcvccyrccwlrccwsirwlclicrcciiircclvisltclvc 
rcclisrlclcsvirislitlsswlciwlccsscwislstlvcwlycwlslvgrcswlcc 
rislstsicvrlcigiswlcwlilcrlillcczTCcrvsryksnsgn 


483 . 


iqr f rnkc f qtt lkwi avlcliy f vai tf ty t ii ttmki videnyivdini ir 


484 . 


rykgkakc i si 1 nni vl £ 1 i i a fhcndgrrntvckqmici f t f 


485 . 


mqey qks lntlkkpinvpyeqetekvggl f skeiqe tgnwi sqkdf nef qkqikaaqdi 
s edyey iksgral ddkdkei rekddl lnkaveri enaddn f nqlyenakp 1 keni e i al k 
llkillkelervlgrntfaervnjatedepklnglagnldkkmnpelyseqeqqqeqqkn 
qkrdrgmhl 


486. 


mlttfawliffllpssfll 


487. 


lsiciiiiihaiifvhiikngiqnnn 


488 . 


lpips trsapiipainatanfcvlnligiilgllylgvwlwfvvs 


489. 


mllsyfiilisflcilltfiyffpltsmtfffysyfrfv 


490. 


mtceklenf 1 ts skagtndn tnkgkchnngl f 


491. 


livisnviaiilificfvctiilliiffgfclfmrrfiflflvit , 


492. 


mcrncpaf tscf irdiivkef 


493. 


vvynatymhlvhvf livas 1ml i 11 tnhayalph 


494. 


v tni t Ins a f ada t is vf lyqvry 


495. 


lcssslvtilkllfcisglfkflirilftlictfilifsffkfcir 


496. 


Ipsclycstsalcladcfctaslalfscawawllflsfcsaslnclsf 


497. 


caagtgctgaaaatgcttcagaacatcctcttgctgatgctattgttacttatgctaaag 
ataaaggtcttaatttacttgataatgacacttttaaatcaattccgggacatggtatta 
aagctacgattcatcaacaacaaatccttgtgggcaatcgaaaat 


498 . 


aagaggcttgttatgcagcaacacctgcaattcaacttgccaaagattatcttgctcaac 
gccctaacgaaaaggttcttgtcattgctagtgacacagctcgttatggtattcattctg 
gtggtgagcctactcaaggtgccggtgcagttgcaa 


499. 


ctgcgcctacgccagtttcagctattatgcacgctggtattgttaatgctggtggcgtta 
ttcttacacgcttttctecggtatttaatgacgaaa 


500. 


cgtttacgatatacttcatacatcattaaacttgcagccacagacgcgttcaagctattg 
acatgtccaaccattggaatcttaata 


501. 


tcaagcgtttttgctatacgacttactatcactttttctcgattttcaaatgttggatgc 
aaaaaacatatcaagggagccataataatgaagaaagaaataatagaatggattgtagcc 
a caa ccgx cgcaat. cgx uaccg ccacac t eg tgeaaoaye ecu tatt eye c tc LLacaca 
gtcaaaggagcatctaatgtcatttatcac 


502. 


agatctgtaccacatattgtcgtcttaactatgcgaataatagcgtcagtactgctcgta 
atagttggcttctctttatccgtaagttgtgca 


503. 


actgccaataatatcatcagcttcataattacgcttaccaacatttacaaaaccaaactg 
atgggatatttctttaacataatcgaattgaggaataagttcatcaggaggtgctgggcg 
attttgtttatagccatcatacatttcatttctgaatgtttcttgccccatatcccaaca 
aactgctacgtgagtaggttcgatttccttgatagcgctaaaaatatgtcttacaaaacc 
ttgaataccatttgtaggaattcctttagaattgtacataaattgattgtg 


504. 


ttcttttgtagattgactcaactcaactggctcaaatacttgtccgttagaatgctttac* 
atgtattttatgattttcagtataatgaatcatattgtaagtaccatttgt 


505. 


atttttatatctacatgcgggtgtagtacaacatcagcttggaaggctgaggttttgcca 
ttaagggttcgattcccatcacccgctccattt 


506. 


ctaaagaatatattgaggattgtatttattgctggtttgacagttttcttctctggtcct 
ggccaaacttattcaaacgcagcatttattgatgaatatattcaaacatttggatggagc 
cgtacagaagtt 


507. 


aggaattccaatcaaatgtaccaaacatttacagcggatattgtacttatatttatgatt 
attgtacttggaggacttgtagttcaagttccaatgccaattttagcaggtattatggtt 
atggtttctgagacaatctactgtttgcacctgat 


508. 


aatcaacgactcgaggaaacaatttcctctccccatcacagctcagcctta 



WO 02/059148 PCT/EP02/00546 



- 109 - 



509. 


atgaaacaatttttaaacatcactcaacgtaaatttatcgaatggttgattatcttatcc 
atttttatagttagcattcctaataaatggacattaatgatatctatcgctttatcttta 
ttacttcttaaaagaggggcgctaggtgtcgttcaattaatcatactttatatgctcaga 
tcgcaaatatacaccccatatgatacacaagagatggcgcattacatagtaagtatgaaa 
tatatcttgatttatgtaattggagtattttttctatttaaatatgtaaaacattggata 
agaaatgaaatgatattaagatttatcaagtctactatgattcttatgctactttatatc 
ataatgagtttagtcgtatctaatgatccgatagaatctattcttaaattgcttaacttc 
tttataccgctaattttgattgttatgtatgttagtttaataaaaaagataaagaatctc 
attaactggattaatcaatttatcacgctagtgattgcctttacttttttatttatagtt 
atagcgccaaaatcatatttaattgatgaggaatcacttagaagtgttttcaaggatgca 
cattcattcgcagttattcttgctatgggtctagttctatatatggtaacaataatcaaa 
caacaagattatgatgtattcaatttattattattaaatattggaatgatagagctctat 
ttatcaaattctcgtcatattttcatatctgttattttatgtctaatgcttctattaccg 
ttatctcacataaaaaagagaattaaacatcccataattggtgctatgatactaatggca 
attgctataataaatcaaccatatatttatcatctttttattaaactaatcttaaaaggg 
aagaatagccaagaggtctttatgccgagtgatatgaatattaaagctattgattatgcg 
ctaactgagcatccttttttaggaagcggttttggtataccaatgataaaagcgagttca 
gaaatacaatactttaatgtagcaacgagtaatatcatcttcggtatgattatctttact 
ggaataa taggac t tac t ttatgtacgatataca tgc ttcata tgg tac ttttagt tact 
tttccaatgagtattactattttattatttttaatcactatctttgttaatatggattat 
attattttatttgattccgtggggctaggtatattgtgttatatattttggggaatatat 
ttaaaagaaggtatgtatcaatacaacaacggacaatgg 


510. 


atgacaaatcaaaaaactgtgggtctagtcgtcgctccaggtgttactgaacgccttgca 
gaaaa tc t ca t acaagaaatgcc taaaa tg 1 1 a t c t acaca ttatgatca tcagcaagaa 
tggatttttgatttagttacggatccgcttactggttttgctgaatctgtagatgaaatt 
tttgggaaagtagccgattatcacgataagagacaatgggattatgtgatagcaattaca 
gatttaccgatgtttgcggacaagcaagtgatggcattagatattaatatggaaaatggt 
gcagctatattctcatatccggcatttggctggcgtccagttaaaaaacgtttcaagcat 
gcgatttataatattattcaagaattaaatgaagctgaacaagaaagtcgtaattatgat 
aa taa taagcaaatagaaaattcagtaaaaaaacaatttccgctctc taaaa tagataaa 
gaaacaatatatatgaaagaaacagactc tta tcac ttaagatatttatcaagttcacgt 
tctagaggcatgtttcgccttgttagtggaatgacctttgcgaataatccattaaatatg 
atggcaagtttaagtaatatagtagctattgcatttactacaggtgcatttggacttgta 
tttacaacgatgtggcaaatggcttataacttttcaatgtggcgcttatttggaatttca 
attattgcgattattggaatgctaatatggataatgatgtcacatgatttatgggagcca 
gttaataaaagcaaccataagcatattacttggttatacaatcttacaacaataatgaca 
ttgatttttgccattataatttattatattattctttatttactattcttaattgctgaa 
atcgtattattgccatcaggattcttaggtcagcaagttggattgaaaggtcctgcaggc 
attgatttgtatttaagtattccatggtttgcagcttcaatttctacagttgcaggtgca 
a tagg tgc tgg 1 1 1 ac t taa tga tgaac tea 1 1 aaagaaagcac a ta tgga t a teg t cag 
cgtgtaagatacgaagaacaacgtcga 


511. 


a tgaaat t c tgece teat t g tggaaa t ccg a t aaaaaaggaac ag t c a 1 1 1 tgt aa t aaa 
tg tggaaaaca 1 1 taaagacat cgacacaaagaaaaag tga aaa tcaaat tgaaca ta tg 
cgtgaacagcaatcgtatatttctcgtgaggaaagacaacatcatgattcaacattttat 
aaagaacaaaaacatactggttggctaattgtatfcatcaattatatttgtcttgttgata 
gcagcgctattgtatggtgcgtactatgcttacaatcattatattagtgatgagcaaagt 
caccaaacaacagagtctcagcaatcaaatgaaagtgatcaaaatagggaccaatccact 
ggtccaagcattgatgtttttagtgatgactttgatcaaggttatatgaagtcagcttca 
acaagtggatatagaggtgtttataatggaatgacacgtgaagaagttgaagataaattt 
ggaacatccaatggttctgtagaaagtttgaagtggagttacgaaacatatggtgattta 
gctgtagcctacgatgataatgaagttgttagcgtaggtgtagcacctaatcatatttca 
gaagatcaatttttaagtatgtataatgaaccggatgatagaaattcaagccaactcatt 
tatgatagtaacaaagataatgacttctctgtgttagctaatgttaaaaatggagatgtt 
actgtcattgaaaatgtaaatcaaatt 


512. 


atgttattgtttatcatagaaatcataatcatgattctagcgatattattaggattaaga 
actgctggtgcactgggatgtggcatctttgctatagtagcgcagcttatcatgatattt 
ggattccagttacctccaggttcagcaccagtgacggcagtgttaatcatattatctatt 
ggtatagcaggtggtacgttacaagccactggtggtattgactatttagtatacattgca 
tcacgtgtgattgaacgctttccaaaatcaattatatttatagcgccaatgattgtcttt 
gtctttgtttttggaat tgg tac tgeaaatatagctett tcac ttgaacctatcatagcg 
aaaac t gcacaaaaagcacgaa 1 1 cagee t aaaege gca 1 1 aac tgc t teggt ac 1 1 ac a 
gccaatttagccttactttgtagcccggcagcttctgctacagcttatattatttctgta 
ttagcagggtatgaaatatcgatgggcaagtatttaagtattgttttacctacagcttta 
attagtatgttaatgcttagtacattttgtacatttgtaggacgaaaagaacacgtgcgt 
gatgagtcagaacgtttagttcagatgccagaagtcgaaatcaaaaatgacttttcatta 
aaagtaaaaataggtgttatctcattcctattatgtgtcatgggtattttaacgtttggc 
atatttcctaatctcatgccgcaattcaatgtgaatggagatgtagttaaagttgagatg 
actgaaattgttcagttctttatgtatctcagcgctacaatcaatttattattaataaaa 
atcaatacttctgatattctgtcatcgaatattacacaatctgcaatgggagcacttttt 
gcagttcttggcccaggttggttaggtgcaacaatatttaatgctccacataacttaaaa 
atattgaaaaatgatattgggtcaattattagtgaagtaccttggcttgttatcatactt 
gtttctgtagttgcaatgattgtcatttctcaaacagctacagcatcaattatggtgccg 
atagttatgagtttaggtatacctcccatctattttgttgcgatggtacaaacattaaat 
gtgaatttcgttattccagctcaaccgacactattatttgctgtagaactagatgaaaca 
ggtagaacaagacctacgagctttatgataccaggattttttgttataacagtatccgtc 
attacaggatttgttattaaaaccattttaggatat 
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513. 


atgggaagtttttttaatcggatgactcgaaaagagaatcctactatttatcaaaataaa 
gatgggcatcttaagcgcacgttacgtgtacgtgactttcttgcactaggtgttggtaca 
a t 1 g tc tc taca t c ta tc 1 1 cac t ttaccagg tg t tg tcgcggc tgagca tgccggacc t 
gctgtggcattatcattcttattagctgccattgttgcaggtcttgtagcctttacttat 
gcagaaatggcatctacaatgccttttgctggatcagcttattcatggattaatgtactt 
tttggtgaattattcggatgggttgccggttgggcgcttttagcagaatactttattgct 
gttgctttcgttgcttcaggcttttctgctaacttaagaggtcttattgcaccattaggc 
atttctttacctaaatcattatctaatccatttggaagtaacggtggtgtcattgatatc 
attgctgctgtagtgattattttaactgcattactattatcacgcggaatgaacgaagcc 
gc t eg t atggaaaa tg ta ttgg t ta t at taaagg tg t tageca t ca 1 1 1 tat t tg tga 1 1 
gttgggctaactgcgattaatttcagtaactatataccatttattccagaacataaggtt 
actgaaactggcgactttggaggttggcaaggtatttatgctggagtttcaatgattttc 
ttagcttatattggttttgactctattgctgctaattcagctgaagcgattaatccacag 
aagacaatgcctagaggaattttagggtcactcatagtagcaattgtattgtttgtggcc 
gtagcacttgttcttgttggcatgttccactactctcaatacgctgataatgcagagcca 
.gtaggttgggcattacgagaaagtggtcatggtattattgctgcaattgttcaagcaatt 
tctgtcatcggtatgttcactgcattaatcggtatgatgcttgcaggttcacgtctatta 
tattcatttggacgagatggtttactcccttcttggttaagtcaattgaatcacaaacat 
ttacctaatcgagcacttgtcatacttacaatcattggcgtagttatcggatcaatgttc 
ccgtttgctttcttagcacaattgatttccgcaggtacccttgttgcattcatgtttgtg 
tcactagcaatgtatcgattaagaaaacgtgaagggaaagatttacctaagccagagttt 
aaattacctttatatcctattttgcctgcaattacatttatattagtattgctagtattt 
tggggattaagttttgaagctaagttgtatacactgatatggtttattgtaggtataatt 
atttatttaatttatggaattagacattccaaaaagaatgatgaagaagcgtatcaagta 
cctagagaa 


514. 


a t gac aaagaaaaaacg 1 1 1 a tegee tag tgag tggt tgc 1 1 aaac aa tc taaaagaca t 
aaaaggaaaaatacactttacacggcaattgtacttttagtagcgttagttctactcata 
tt tgc tgttaaatcaatacaagtagaacctgtaaaaagtgatacgagagacaaaga tagc 
attcgtatcacctatttaggtaacgtcactttaaataaacatattcgacaaactaacttg 
aatgatgtttttaaaggtattcaagatactttagatcatagtgatttttcaacaggttca 
ttaatagtaaatgatttttcaagaaatcaaaaagataacataaataaaaatattgaaaat 
atcatgtttctacgcaagcataatgttaaaagtgttaacttaatcaacgaatctatggat 
aatattcaagcgacagcaatgatgagaaaaatagattcccaagcaggttataatttttta 
acaggtaatggttcaaatccaattaatagtaaaactgtacaacaagacattaaaggtaaa 
aaaatagctaatgtttcatttaccgatatcgaatctaactatactaactctttaaaaaac 
acgacgtcaattagtttagatccagctatattttatcctttaataaaaaaattaaaggaa 
aataatgattacgtcgtagtcaatgtagattgggggatacctaatgaacgaaatgtgact 
acacgtcaaaaagaatatgcacatgcgttagcgaa tgc tgg tgc agatgtcat tat tggt 
cataatacagttattcaaaaagttgaaaattataagcgaacgcctattttttatagttta 
ggt aacacaacg tc tga t aac t tc t tat ca aaaaa tcagaaaggaa tga t tg tacaacaa 
gac tggaaaggt tegcat aa tcagttccatatcacaccaa t tcaa tcaaaagatggaaaa 
atctctaaagataatatgaataaaatggatcatattcgattcaaaaataacattaaagat 
aaatcaattgatttaaaatctgatcaaaatggaggttatacttttgaatat 


515. 


atgattgaacatttaggaattaatacaccttattttgggatattagtatcattaatacca 
tttgtcatagcgacttatttttataaaaaaacgaatggtttctttttactagcaccttta 
ttcgtaagtatggttgcaggtattgcttttttgaaattgacaggaattagttatgagaat 
tataaaatcggtggcgacattattaatttcttcctagaaccagctacaatatgctttgcg 
attcctttatatcgcaagcgcgaagtattaaaaaaatattggttacaaatatttggtggt 
atagctgttggtacaattattgccttgttattaatttatcttgttgcaataacattccaa 
tttggcaatcaaattatagcatctatgctacctcaagctgcaacgacagcaattgcatta 
cctgtatctgacggtatcggtggtgtcaaagaattaacctcactcgcagttattttaaat 
gcagttgtcatttctgctttaggtgctaaaatagttaaattatttaaaatatctaaccct 
attgccagaggacttgcactagggacaagtggacacactttaggtgtcgcggcagctaaa 
gaattgggtgagactgaagaatcaatgggaagtattgcagttgtcatcgttggcgttatt 
gttgtagcagtagttcctatacttgctccaatcttatta 


516. 


atgaaaagaacagataaatatagagattcatacaaatatgatgaccaatatcaaaatcat 
cgtaaacgttcagaagaagatatgtatcgacaacatcaagagtcccaacagagagcaaat 
tcaaatcgtgcaacacaaagtgaaaatgatagagagtatgaaaatcatcctgaacgttat 
tacaatggaagagactatcgacgtgagcagcaattggaagaagaaaatgaaaaatcaagc 
aaaac taaaaaa tggc tga 1 1 gcaa tcatagt tat tt tac tc a t ta t tg t age t at c 1 1 1 
atcacgcgtgcaattatcaatcataataatgataaagtaagtaatgaccctaacgtttca 
caaaactataaaaaggaagttgaaaatcaaaacgacgacattaatcgacaagttgattca 
geca aaagega t a taaaaaa taaaaaggacacccaa tcccaaa t tga taaac tac aaaa t 
caaattgatcaattaaaacaaaatgaagaaactaatgcggattctaaattcacaaaattt 
tatcaaaaccaaatcgacaaactgaaaaatgcaaataacgctcaacttaataacgaaaat 
caaag taaagt taacaac a tgc t tgaagaca tcaa t acaaaa 1 1 1 ga t ag ta 1 1 aaagc t 
aaactagaaaatatcttgaatggatcaaattcaggaaac 


517. 


atgaaca tgaaaaaggg tgt ttc tcagc ttacg t tacagac at tgag t ttgg tcgcaggc 
tttatggcatggagtatcatttctccattaatgccatttatttcacaagatgttgatatt 
tctccaggacaaatatctgtcattttagctattcctgttattttaggttctgtactacgt 
gtaccatttgggtacttaactaacattgtaggagcgaaatgggtgtttttctggagtttt 
attgtactattacttccaatttttcttttaggtcaagctcaatcacccggtatgctaatg 
ttatcaggattctttctaggaattggtggcgcaattttttcagtaggtgttacttcagta 
cctaaatacttttcaaaagacaaagttggtttagcaaatggtatatatggtgtaggtaat 
attggtactgcagtttcatcattttgtgccccagtgttagcaggtgcaattggctggcaa 
aatacagttcgtagttatttaattattctaagtatatttgcaattttaatgtttttttta 
ggagataaaaatgagccgaaagtgaagattcctttgatggctcaagtcaaagacctatct 
aagaattataagttgtattatttaagtttgtggtattttattacttttggagcttttgtg 
gcttttgggatttttttaccgaactttctagttgatcattttagtattgataaagtggat 
gcaggtattcgttcaggtatatttatagcactagcgacgttcttaagaccggttggtggt 
gttataggtgataaatttaatgcagtacaagcgcttatcatcgacttcgtgataatgatt 
attggtgcgcttatattaagcttatctagtcatattgttctgtttacgataggctgttta 
gcaattagtatctgtgcaggtataggtaatggtttaatatttaaattagcaccttcatac 
ttttctaaagaagcaggttcagcgaatggtattgtatccatgatgggaggactaggcggt 
ttcttcccaccactggtgattacttttgtaacgagtatcactggttcaagtcatctcgct 
ttcttcttcttggctatatttggtgtaattgctcttattacaatgattcatttaaataaa 
aaagagaaagc tatt eg tata 
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518. 


atgaaaaataaaaaaggattaggcataggtcttatcacaattatgattatcgtttgtatt 
gtactagtaatcatgatgttcgtgggtggtaagaaagaatcatactacggtattatgaaa 
gatagcacgactattgataaaatgataaatactaaaaatgaaaaaattgaaaaaaacgta 
gaattacctaaagatgctaatgtatcagttaaaaaagaagattttgtgatgctctttaaa 
gatgaaaaaactggaaaaattactaaagttaagaaagttaatcacgatgacgtacctcat 
ggtttaatgtcaaaaatccatgatatgggtaatatgaaacacggaatg 


519. 


atggctatgtcattactcgtgagtcttgtggtttatatgatgacactcacatctgatata 
ttagaagatattctatcatttaaattagaagtgataatgcaatttccgtatatattaagc 
tctatttcactaatcattttgtttatacttttcattttaaaagatatggaaaaaatatgg 
tactggctcatttcaatagttatgattgctgtgataagtatgtctggacacgtgtggtca 
caacaagtgccattatggtcaattatcataagaacaattcatcttatagggctaacgtta 
tggttaggttcactcgtttatctcatttgttatgctattaaagtgaaaattaatcagttg 
acgagtgtaagacgtatgcttttaaaagttaatatcattgctgtgattatgctcgttttt 
acagggattttaatggctattgatgaaacgaatactttaacactttggaataatgtgagc 
gcttggtctatttatcttgtcataaaaatcgcaggaattattgctatgatgctattaggt 
ttctatcaaacgatgcgtgctttgagacaacgacaacaggtccatcgttttgcactgatg 
actgaattgttaattggtatgatattaattttgcaggtatca 


520. 


atgaaaaactctagattttctgggttccaatgggctatgatggtctttgtatttttcgtt 

atcacaatggcattgtccgtgatactcagagattttcaagcgactatcggagtgaaacgt 

tttgtctttagtattaaagatttagctcctttcatagctgcaattgtgtgcatattagta 

tttaagcacagaaaagaacaattagcaggattgaaattttctatcagtttaaaagtgatt 

gagcgtctacttttagcactcattctaccacttatcattttaatgattggcttgtttagc 

tttaatacttatgctgatagtttcatcctattacaaacttcagatttatcagtatcatta 

ttaactatattaattggtcatattttaatggcttttgtagtggagtttggtttccgttct 

tacttacaaaatattcttgaaacaagaatgaacacattttttgcgagtattgtcgttggt 

cttatttattcagtatttacagctaacacgacatatggtgtagaatacgccggataccat 

ttcttatatacattcatgttttcaatgattattggtgaattaattagagctactaatggt 

cgtacaatttatattgcaactgcttttcacgcatccatgacttttgctctcgtcttttta 

tttagtgaagaaacaggcgaccttttctcaatgaaagtcatcgcactttctacaacaatt 

gtgggtgtttcatttattattattagtctaatcattcgtgctattgtttataaaacgacg 

aaacaaagtttagacgaagttgatcctaataattatttatctcatattcaagatgaagaa 

c caag t caagaagacgcc tc t tc aac t tcaaa t ca tga t g ta t c a t c t aaaga tgaaaca 

aagcaacaagatattgataatgacaaacatcaatcaaagaaacctaataagagtgacgat 

gcac 1 1 ac tac 1 1 c taat ta taaagaagacgcc tc t tcag t taa taaagaaacggataca 

actcacaatgataacattaaagatcattcaacttataccgaagatagacactcatctgtt 

gtcaacgatgttaaagatgaaattcacgaagttgaagatcataaagccgacacagataaa . 

tcacat 


521. 


atggaaaataatgagttgcaaaggggattgaatgcacgtcagatgcagatgattgctctt 
ggtggaacaattggtgttggtctttttatgggagcaacaagcacaattaagtggacaggt 
ccatcagttattcttgcatatttaattgctggtatttttttatttttaatcatgagagcc 
atgggtgaaatgatatatattaatccaaccactggttcttttgcgacgtttgctagtgac 
tatattcatccagcagctggctacatgactgcttggagcaatgtatttcaatgggttgtc 
gtcggcatgagtgaagtgattgcagtaggagaatatatgaactactggttcccaagcctt 
cctaattggataccaggagtgatagcagttctctttttgatggctgctaacctagtttca 
gtaaaagcgtttggagagtttgaattttggtttgccttaattaaagttgtaactattgta 
t taa tga t tat tgcaggattaggat taat tt tat ttggtataggcaatggagggaatcca 
atagggatttctaacttatggtcacatggtggatttatgccaaatggattcattggattt 
ttctttgctttatctattgtgattggatcataccaaggtgttgaattgattggcatctca 
gcaggtgaaaccaaaaatcctcaaacaaatattgtaaaggcagtcaacggagtgatatgg 
agaattttaattttctatattggtgcaatttttgtcattgtatcagtatatccttggaac 
caattaggtagtattggtagtccttttgttgcaacgtttgctaaagtgggcattacgttt 
gctgctggtttaataaactttgtagtcttaacagcagcattgtctggttgtaattcaggt 
atttttagtgcaagtcgaatgatttatactttggcaaaaaaaggacaaatgcctaaagta 
tttactaaagtaatgaaaaatggcgtacctttctacactgtatttgcagtatctatggga 
atattaattggtgctttattaaatgttatacttccattaattattgatggagctgatagt 
atctttgtatatgtatatagtgcctctattttaccgggaatgataccttggtttatgatt 
ttatttagtcatctaagatttagaaggttacatcctgaaaaggttcacaatcatcctttt 
aaaa tgccgggaggggcaa 1 1 gccaa t ta 1 1 1 aac ta t c a tg 1 1 1 1 1 ac t cc tagtat ta 
gtcggtatgttacttaacaaagaaactgtagtatcggttgttattggtatcgtgttttta 
acagctgtgacactttattatcttattagatatcacaaaaaggaacgacaaata 


522. 


gtgaaaagacttaagaattttattctcggcttactcattgtggctatagttggcttccta 
ttatttatgtatatagatgatagtcgcattcaaagttatcaagactacttcttacaattt 
aattggttccaaccactattgattgggcttgcaggattacttatattaatcggacttata 
ttagtacttagtatttttaaacctacgcatcgcaaacctggactttataaaaactttgat 
gatggacatatttacgtatcacgtaaagctgttgaaaaaacaatttacgatacaatcgct 
aaatatgatcaagttagacaaccaaatgttgtaagtaagctttataacaaaaagaataaa 
tcatttattgacatcaaagcagatttcttcgtaccaaaccatgttcaagttaagagttta 
acagagagtatccgtgctgatatcaaaagtaatgttgaacactttactgaaattcctgtt 
agaaaattagaagttaacgtacgtgatcagaaaacatctggtccacgtgtattg 
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523. 


ttgcaagattttga taac ttaat tec tggctggtttaaaacatttgttcaagtcgggaat 
gacttaatttggtctcaatatcttattggattattattaacagcaggttttttctttaca 
at tagt tc taaa 1 1 tat tcaac tcagaa tg 1 1 accagagatg tt tagagcat taac tgaa 
aagccagaaactttaagtagtggtgagaagggtatttcaccatttcaagcttttgcgatt 
agtgctgggtcaagagtaggaactggaaatattgccggtgttgcaactgctattgttctt 
ggtggccccggtgcagtcttctggatgtggattattgcttttattggtgcagctagtgca 
tttatggaagcaacgcttgctcaagtttataaggtacatgacaaagaaggtggattccgt 
ggcggaccagcctattacataacaaaagggctaaaccaaaaatggcttggaattgtattt 
gctgttttaattacagttacatttgcttttgtatttaatactgttcaagcgaatacaatt 
gctgaatcattaaatacacaatacaatattagcccggtaattactggaatagtacttgca 
gttattacaggtattatcatctttggtggtgttcgtagcatagctacactatcttcactt 
attgtgcctattatggctattgtttatataggtatggttttaatcattttattactcaat 
atagatcaaattgtacctatgattggcactattattaaaagtgcattcggagttcagcag 
gttactggtggtgctgtaggagctgctattcttcaaggtattaaacgtggtttattctca 
aacgaagctggtatgggatctgcacctaatgctgctgctacatctgctgtgccccatccc 
gttaaacaaggtttaattcaatcattaggtgtattctttgacactatgcttgtttgtaca 
gctacagcaattatgattttattatattctggtttgcaatttggtgatagcgcgcctcaa 
ggtgtagcagttacgcaatcagcgttgaacgaacatttaggttcagcaggaggtattttc 
ttaactgtagcagttaccttatttgcattttcatctgttgtaggtaactattactatgga 
caatccaatattgaatttttatctaacaataagatgatattatttatttttagatgtttt 
gtagtacttttagtatttgtaggtgctgttgctaaaacagaaacagtttggagtactgcc 
gatttatttatgggtcttatggcaatagtaaatatcatatcaattataggtttgtcgaat 
a 1 1 gcg 1 1 1 gcag t ga tgaaaga tt a teaaagacageg t aaagaaggt aagagacc tg t g 
tttaaacccgaaaacttagaaataaatttatttggcattgagacttggggacaacatgca 
aaaatgccaaaaaaa 


524. 


ttgaaaaaagaaattttagagtggattgttgccatagccgttgccattgcacttattgcc 
ataatcactaaatttgtcggaaaatcatattctattaaaggtgattcaatggatcctaca 
ttaaaagatggggagcgtgtagtggtaaatattattggctataaattaggtggcgttgaa 
aaaggaaatgtcattgtatttcatgctaataaaaaagatgattatgttaaaagagttatt 
ggaactccaggagatagtgttgaatataaaaatgatacactctatgttaatggtaaaaag 
caatcagaaccatacttgaactataatgaaaaacgtaagcaaactgagtatatcacaggt 
agtttcaaaacaaaaaatttaccaaatgctaatcctcaatctaatgttattcctaaaggt 
aaatatttagttttgggggataaccgtgaggtaagtaaagatagtcgttcattcggttta 
attgacaaagaccaaattgttggaaaggtatcgctcagatattggcctttcagtgaattt 
aaatctaactttaatccaaataacactaaaaat 


525. 


atgttcaataaggtttggtttagaacaggaatattttttattatgctgttcatactcatc 
aaactatttatggaagtgcatgaagtatttgctccaatagctactatcattggttcagtc 
ttccttccatttttaattagtggatttctcttttacatatgtttaccttttcaaaacata 
ttagaaaagtggggctttccacgttgggctagtataacaacaatattcataggattaata 
gctatcatcgc tat tgtggtatcatttatagcaccta teat tat ttccaatattaataac 
ttaattaaacaaacaccatcattacaaaaagaagccgaacaattaattaatttctcgtta 
agacaaatggataaattaccagatgatgtcacacatcgtattaataaagcggttaaatcc 
atgggagatggcgcaacgtctattttatctaattcagtgtcatatattacgtctttcatc 
tcaac tgtatttttattaataatggtgcctttcttcctgatatatatgctaaaaga teat 
gaaaaatttatcccagcaatcggtaaatttttcaaaggagaacgtaaagtttttgttgta 
gatttattaaaagacttaaacttcactttaaaatcatatattcaaggtcaagtgacagtt 
ag tatca tc ttagg t at tat 1 1 ta ta tatagg 1 1 atacga t ta t agga 1 1 acca ta taca 
cctttattagtattattcgccggcgtagctaacttaataccatttttaggtccatggtta 
tcttttgcaccggcagcgatactaggtattattgatggcccttcaacttttatttgggta 
tgtgtcgtaacattaatcgcacaacaacttgaaggtaacgtgataactcctaacgtaatg 
ggtaaatcattaagcattcatccattaactattattgttgtcatacttgcagctggagat 
ttgggtggtttcacactcattcttgttgcagttccattatacgctgtaatcaaaacatta 
gtgagcaacatttttaaatatcgtcaacgtattgtcgataaagcaaatagtaatgttaaa 
gat 


526. 


atgaatacaatcgtaaaacatacagtaggttttattgcttctatcgtactaacgctttta 
gcagtttttgtaactctatacactaatatgacattccatgctaaggtaactatcatcttt 
ggttttgctttcattcaagctgcccttcaattattaatgttcatgcatttaactgaaggt 
aaagatggacgtttacaatcgttcaaagttatctttgcaattatcattactttagtaact 
g t ta teggaaca tac tgggt aa tgcaagg tggacac tc 1 1 c tcac t ta 


527. 


atgtcttttcttaggaaacacaccgaaattatatttagttatatcatcggtatcgtttca 
ctttttacaggtctcattatttttattaacttacctttaatcaaacaatttaaaggtgac 
aaaaagg t tga t aegea t g t gc a taacg t a tgggaa 1 1 cc t aaa tgee 1 1 1 1 1 1 gecgag 
attataaaagtgatgagtaaatttattggtggctttccaattacaagtgccatagtaatc 
atcgtatttggtattctagtgatgctgttaggtcacactttatttagaactattaaatac 
gattatgacatttcaattttctttttagttattggcattatgtactttatcattacatta 
ttgctaatgacacaagtgtatggcttttttgetatcgtctttattattccttttacagtt 
catattggttacatagtttataaagatgagttgaaccaagacaatcgaaagaaccattat 
atgtggattattgtaacttatggaatgagttatcttattacccaaatttcgctatatgga 
cgtattgacgcaaatgaaattgaatcaattgatattttaagtgtaaatacattcttcatt 
attatgtggttattaggtcagatggctatatggaatttcttattcctaagacgttcatta 
ccac tcac t aaagaagaa 1 1 aggegaagaggaace tgaac 1 1 1 caagaac t aa taaaggc 
aatgtatctaatcaaactaaagttcacfctaaaacaactacaaaataagacaaccgagtat 
gcacgtaagactagaagaagtgttgatttagataaaattagagccaaaagggacaaattt 
aagcaaaaaattaacagcatagtagatatacaagaggacgatattccaaattggatgaaa 
aaacctaaatgggttaaacctatgtatgttcaattgttttgtggtgtaattattctgttt 
tttgcttttctagaatttaataatagaaacgcattattcttaactggtgaatgggagtta 
tcacaaacgcaatatgtagttgagtgggtaacattattattgctacttttcattattatt 
atttatattgcaactacattaacttattatttaagggataaatattattatttacaactc 
tttatgggcagtattttattctttaaatttcttacagaatttatcaatattatggtacat 
ggattattattatcaattttcattacgccaatcttattattaatgcttattgcaatgatt 
gttgcttattctttacagttgagagaaaaa 
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528. 


atgttaggagagcaatatacacaaattaagcgtccagcaaatcggctaactgaaaaaata 
ttaggttggtttagttgggtattcttactcatattaactattgtttcaatgtttattgcg 
ctcgtatcttttagtaatgatacgtcaattgccaatttagaaaacacacttaataataat 
gaac teg tacaacaaa 1 1 1 1 agecaa taa tga t 1 caag t acaac tcaa 1 1 tg tga 1 1 tgg 
ttacaaaatggagtttgggcaattattgtttattttattgtttgtttgctcatctcgttt 
t tagcg t taa tttctatgaatat aagaa t tttgtctggtttactttttt t aa tagc t gc t 
atagtcacaattccgcttgtattgttgattgtaactctaatcattcctatcttattcttt 
atcattgcaatgatgatgtttgctagaagagatagaatagaaacagtgccatcttattat 
aatgaatatgatcaaccatactatgatgagagaggtttttatgaaccagagtcaagaaat 
ga aca tgga ta t aa tga tga t g tg t a tgaacc ta tgea t ac t aaaa aggaaga t agaaa t 
acaagacg tcaa t tcaa tagaaatgctcagcaacaagat tec tataatggtataac tgat 
aatcaacccgatgaagatacatcttccgatcaactttattcagacgaatatgtagataat 
gaagataaatattctcaatttccaaaaagagcagttgaaagtgaatatgcatctcaacaa 
ac t gaaga t gaa ccaacag tea t g t caagacaagc t aag t acaa ta aaaaa t c t aaaaa t 
aegga 1 1 1 tgaaga tgege aacaggaaca t a tggaaggt aa t caa 1 1 tga tgacg t agga 
gttgttgaaccacaaattgatcctaaagaactaaaagcgcaaagaaaaagagaaaaagca 
gaaatacgtgctaagaaaaaagaaaagagaaaagcatataataaacgtatgaaagaacga 
agaaaaaaccagccaagtgctgttaaccaacgacgtatgaattatgaagaacgtcgacaa 
a t ga t taa taa tgaacaagaaga tacagataataact t aaa t caacaggaaga 1 1 c aaaa 
aaagaaaat 


529. 


a tggaagagaa taaaaa tcaacc taa t aa t gagaa t a tg tcgaa t aaagacga taa t ac a 
atccatttgaatgatagtcaaagtaatgaagacttagagctttttagacggaataaaaac 
gctcgccaacgcagaagacgtcgcatagataaccaaagtaaagaaaaagatgctacgtct 
acacaatcacagttagaaactaaaccaatggataaatttattgataatcacaagtcgcat 
aatcaagataaagaaataaaaagtgatttaattgaggataatgttaatgatgaagatgac 
aatcaaaaatataataatgataaattaaatgatcgtagtgttcaacaaacaagcgaaacg 
cgtcaaagtaatgaagacgaagaggaatttctaactgatcatcagagcgaaaaacaaact 
aaagactctcgtcattctaaaaaacataaattactaagtaaatttacttctaaaaaagaa 
aaggaaacatttacatcgttcaatagtaatgagaaggtaactcaaattaaaccgcttagt 
ttagaagaaaaaagagccataagacgtaaaaagcaaaaaagaatccaatatacaattatc 
acactactcattc tea teat tgttc teat tttactctatatgtttacaccactaagtaaa 
atatcaaatgtaaatattaaaggtaataacaacgtaagtacgagtaaaataaagaaagaa 
cttaacgttacttcacgttcacgaatgtatacttttagtaaaaataaagcgattaggaac 
ttaaaacagaatcctttaatcaaagaagttgatattcataaacaattaccaaacacgtta 
actgttaacgtgactgagtaccaaattgttggtttagaaaaaaataaagataaatatgtg 
ccaa 1 1 a t agaaga tggt aaagaa t taacagaa t acaaaga tgaag 1 1 1 cac a t ga tgga 
cctatcattgatgggttcaaaggagacaaaaaaacacgaattataaaagctttatctgaa 
atgtcacctaaagtgagaaacttaatagcagaggtgagttacgcaccaactaaaaataaa 
caa ag tege a taaaga 1 1 1 1 taccaaaga t aa t a t gcaag tc a t tgg tgac a t tacaacg 
attgcagacaaaatgcaatattatcctcaaatgtcacaatcattaagcagagatgattct 
ggcgaacttaagacaaatgggtatattgatttatcggttggag'cgtcatttattccttat 
caaggttcatcaactgttcaatcgggtactgaacaaaatgtaaccaagtcaacacaagaa 
gaaaa tga tgcaaaagaagaac t tc aaaa tg tg t tgaa taaaa 1 1 aa t aaacaa t c taaa 
gaaaataat 


530. 


atgaagtgtttgttcaaaatgctatcaatcataataataatgttaagtactttcacctta 
ttcatcagtccgagtaca ta tgcaaa tgaaga tgaaaattggac taaaa taaaaaatcga 
ggagaactaagagttggattgtcagctgattatgcacctttagaatttgaaaagacgata 
catggtaaaactgaatatgcgggtgtagatatagaattagctaaaaagattgcgaaagat 
aatcatctaaagctaaaaattgtaaacatgcaatttgatagcttattaggtgcacttaag 
accggtaaaatcgatattattatctccggtatgacaacaactcccgaacgaaaaaaagaa 
gtgga 1 1 1 1 acaaaacc 1 1 aca tga t tac aaa t aa t g tga tga tgat taaaaaaga tgat 
gc aaaacg tt a tcaaaaca t caaaga 1 1 1 tgaaggca aaa aaa t tgc tgcgcaaaaaggg 
acagatcaagaaaaaattgcacaaactgagattgaagatagtaaaatttcttcactcaat 
agattacctgaagctatattatctttaaaaagtggaaaagtagcaggtgtagttgttgaa 
aaaccagtaggtgaggcatatttaaaacaaaattcagaactaacattttcaaagattaaa 
tttaatgaagaaaagaaacaaacatgtatagctgttcctaagaactctcctgtactttta 
gataagctaaatcaaacgattgataatgtaaaagaaaaaaatttaattgatcaatacatg 
acaaa ageagecgaaga ta tgcaaga tga t ggaaa 1 1 tt a 1 1 1 c t aaat a tggcag 1 1 1 1 
ttcattaaaggaattaaaaatac tat tt tgat t tea ttagtaggtgtggtattggggtct 
at tttaggctctttta tagc tt tat taaaaa taag taaaa ttagaccattacaatggata 
gcaagtatatacatagaatttttaagaggtactcctatgcttgtgcaagtgtttattgta 
ttttttgggactactgcagctttggggttagatatttcagctttaatttgtggtactatt 
gcgcttgttataaattcttcagcctacattgccgagattattagagctggtattaatgct 
gtagataaaggacaaac tgaagc tgc tagaag tttaggat tgaat t atagacagactatg 
caatcagtagttatgccacaggcaattaagaaaattttacctgcattaggtaatgaattt 
gtaaccttgattaaagaatcgtctatagtttccacaattggagtgagtgaaatcatgttt 
aatgcacaagttgtacaagggatatcttttgatcctttcacaccattgttagttgcagca 
ttactatatttcttacttacatttgcacttacacgtgttatgaattttattgaagggaga 
atgagtgccagtgat 


531. 


atgcaacaagaaacgacatcatggtacaaacaagaatggtttatagttttatcactttta 
ttcatttttccactaggtttatttctcatgtggaaatttagcaagtggccatctattgca 
ag aacaa tea 1 1 ac tg t tgc aa 1 1 tc ag t tat eg t a 1 1 agcaagcat t acc ta 1 1 a tgg t 
aatctacaaatgattgtaccagcaacatcaaattcaaataacgaaactaaagaaactaca 
gagaa taa tgtaaatgataaagacgagcgaaa tea taaaactgcagtagaagaaacaaaa 
actaattatgactccaccaaagaaaatactaaagaacctggaaaagaaaatgaatctgca 
acacgattggagaactctgcgcttgaaaaggcaaagtcatattatgatgattttcacatg 
tctaaactaggaatttatgatattttaacatctgaatatggagaaaaatttgataaagaa 
gatgcacaatatgctatagatcatctagaggctgattatgaaaagaatgcacttgagaaa 
gcaaaatcatatgccaaagatatgcatatgtctaatgactcaatttacgatcttttggtg 
tctaactacggtgaaaaatttacagaatcagaagcaaaatatgctattgagcatttggat 
aat 
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532. 


atgagtcataagatattagtatcagacccaatttctgaggatggtttacaaagtatttta 

aaacafcccagaatttgacgtagatatacaaacagatttatctgaaaatgatttagtaaat 

atgatttcaacttatgatgctcttatcgtacgaagtcaaacccaagtaacagagcgaatt 

attaatgctgcaacaaatttgaaggtcattgcaagagctggtgtaggtgtggataatatt 

aatatagaagcagcgactttaaaaggtattttagtaattaatgctcctgatggtaataca 

atttctgctacagaacattcagtagctatgttgcttgcaatggcacgaaatattcctcaa 

gcacaccaatctttacgtaacaaagaatggaatcgtaaagcatttagaggggttgaactt 

tatggcaaaaccttaggtgttatcggtgctggtaggattggtttgggcgtcgctaaacgt ^ 

gcgcagagtttcggtatgaaaattttagcgttcgatccttatttaacagaagataaagcg 

aagtcattagatattcaaattgcaactgttgatgaaattgccgaaaaatccgactttgta 

acagttcacacaccattaacacctaaaactcgaggaattgttggttcatctttctttaac 

aaagctaaacaaaacttacaaatcataaatgttgccagagggggtattatagatgaaact 

gcacttattgaagcattagataataacttaatagatcgtgcagctattgacgtatttgaa 

catgaacctcctactgattcccctctcattcaacatgataaaattattgtcacaccacat 

cttggcgcctctactgtagaagcgcaagagaaggttgcagtctctgtatctgaagaaata 

attgaaattctaactaaagggaatgttgagcatgctgtgaatgctccaaaaatggattta 

agcaaagttgataaaacaactcaaagctttataggtttaagtacaactattggtgagttt 

gctattcagcttctcgatggtgctccgagtgaaattaaagttaaatatgctggtgactta 

gcgcaaaatgacac tag tt taat tacaagaacaa ttat aacgaacatc ttgaaagaagat 

ttaggtaatgaagtcaatattattaatgcattagcaatacttaaccaacaaggtgtcacg 

tataatatagaaaaacaaaagaaacattctggctttagtagttacattgagctagaacta 

gttaatgatcaagataaaatcaaaattggcgcaacggtattcgcaggttttggcccaaga 

atagtacgtattaatgattactcacttgattttaaacctaaccaatatcaattagtaaca 

tgtcataaagataaacctggtatagtaggacaaacaggcaacctattgggaagtcacgga 

attaatattgcgtcaatgactttaggacgtaacgatgctggtggagatgctttaatgatt 

ctttctattgatcaacaagcaagtgaggaagttataaaaattttaaatgaaacaagcgga 

ttcaacaaaattattagcactaagttaacaatt 


533. 


ttgaagcggaattttattaataatttaatcatattattaattgctattatgttaagtctg 
ttattaaaaatgttacatgtgattttgccatttatgtttggaccaatattagcggcgtta 
ttatgtgtaaaagtattaaaattaaaaatacgatggccattttggttgagtcaaattggt 
ttaatactacttggagttcaaattggctctaccttcacacaacaagtgattaaagacata 
agtaaaaattggctaactatcgtttttgtcactatcctactaattttattagctttgata 
attgcattcttttttaagaaaattgcacaagtaaatttagaaactgcaattttaagtgtt 
ataccaggtgcgctaagccaaatgttagtgatggcagaagaaaataagaaagcaaatata 
ttagttgtgagtttaacacagacatcacgtgtaatatttgttgttattttagtaccactt 
atttcgtatttttttcaggataaccatcatgaaatgaatcatactacaatggaagtaccc 
acactttctcagactttaaatatatggcaaataatcatcttattctcaatggtgggaatc 
atctatataggaatgtcaaaaattaacttccccactaaacaattattagcacctataata 
gttttaattatatggaatatgacaacacatttaacattttcactagatcattggttgtta 
gccacagcgcaacttatttatatgatacgtattggattacagattgccaacttaatgagt 
gatttaaagggaagaattgcaatagcaatagcctttcaaaatataatgctcatagtcaca 
acgtttataatgataataggaatacatttgattactaatgaatccatcaatgaattgttt 
ttaggagcagcaccaggaggtatgagtcaaatagttttagtggctatggctactggagct 
gatgtagcgatgatttcaagctatcacatttttagaatattttttatattatttgtcatt 
gcgccactaattggttattttattaatgttaaattaaataataaa 


534. 


gtgaagaaaacgagtagaataattgcattcatactcctcatagctctactattcacagga 
atgggtatgacgtataagaatgtagttaaaaatgttaatttaggtctagatttgcaaggt 
ggttttgaagtcctcttccaagtagatcctttaaataaaggagataaaattgataaaaaa 
gcacttcaagctacatctcaaacattagaaaatcgtgtaaatgttctaggtgtatcagaa 
ccgaaaatacaaatcgaagatccaaatcgaattcgtgtacaattagcaggtatcaaggat 
caagcacaagcgcgtaaattattatcgacacaagctaatttaacaattagagatgctgaa 
gatcatgttttaatgtctggttcagacattaaacaaggctctgctaaacaagaatttaaa 
caagaaac t aa t caacc aac agt t aca 1 1 t aaag taaaaag ta aaga t aaa 1 1 1 aagaaa 
gtaactgaaaagatttctaaaaaacgtgacaatgtcatggtagtttggttagatttcgaa 
aaaggcgatagttacaagaaagaagctaaaaagcaacaagaaggtaaaaagcctaaattt 
atatctgcagcgagtgtagaccaacctattaattctagtagtgttgaaatttcaggtggc 
ttcaatgggaaaaaaggtgttgaagaagcgaaacaaatagctgagttattaaatgccggc 
tcattaccagttgatttaaaagaaatttactctaactctgttggtgcacaatttggtcaa 
gatgctcttgataagaccatgtttgcatcaattgtaggtatagcattaatttatttattt 
a tgcttggtttctatcgtttgcc tggtt tagttgcaa teat tgccttaaccacttatatt 
tatttaactttagtcgcattcaatttcatatcaggtgtattaactctacctggattggcg 
gcattagttttaggtgtaggtatggctgtcgatgccaatatcataatgtatgaacgtatt 
aaagatgaactaagaattggacgcacgcttaaacaagcgtattcaaaagcaaataaaagt 
tcattcttaactatatttgattccaacttaacaactgtcatcgctgcagctgtgcttttc 
ttctttggagaaagttcagtcaaaggcttcgcaaccatgttactcttaggtattttaatg 
atatttgtaaccgcagtattcttatcaagagggttgttatcattactggtatcttcaaac 
ttctttaaaaaacaatactggttatttggtgttaagaagaaggatagacatgatattaat 
gaaggtaaagatgtacatgatttaaaaacatcatatgaaaggttaaactttgttaaatta 
gctaagccacttatttcacttagtattttaattgtaattattggtttgattatcatttca 
atatttaaattaaacttaggtattgatttctcatccggaacaagagcagatattcaatct 
aaaaatgctataacacaagcacaggttgagaaaactgtaaaatcagttggattggaacca 

Qd UJ— OCX CI L»C*.*^Ciy 0 C» wO CI ^ ^ I^CL^ IrVjvjqfir^ L-C^C 1 U*y uuuy \r i~wu^ w \* Km q aa bo C**J Q ^* 

ttatcacgtgaggaagacaataaattaagtgctaaggtgaaatctgaatttggagataat 
ccacaaattaataccgtttcacctctcataggccaagagctagctaaaaatgctgtaact 
gcattaatacttgcttctataggcattattatctatgtttcactaagatttgaatggcgt 
atgggtctatcttctgtacttgcattattacatgacgtatttatcatcattgcaatcttt 
agtttgtttagattagaagtagatttaacatttattgcagcagtattaactatcgttggt 
tattcaatcaatgatacaatcgtaactttcgaccgtgttcgagaaaatctgcataaagtt 
aaagtaattacgcatactgatcaaattgatgatatagtcaaccgctctattagacaaact 
atgacacgttctattaatacagtgttgactgtagttgtagttgtagttgcaatattaata 
ttaggtgcaccaacaatatttaatttctctttagcattactaattggattattatctggt 
gtattctcgtcaattttcattgctgtaccattatggggcatgcttaagaaacgacagttt 
aaaaagacaaaaaataataaattagtagtacacaaagagaagaaatctaacgatgaaaaa 
atcttagtt 
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535. 


atgggggaaaatacaaaacaagatttcaatcaaaaaggacaaaattttaaattcacaaaa 
aaacatagacgattattatatggttcagtttttttaatggctacatcagctattggtcca 
gcatttctgactcaaactgcagtgtttactgcacaattttatgctagttttgcatttgca 
atattaatttctattattatagatataggcgctcaaataaatatttggagaatattagtg 
gtaactggattacgtggacaagaaatatctaataaagtattacctggacttggtactatt 
atctccatactaattgcatttggtggtctcgcatttaacataggtaatattgctggtgca 
ggtttaggtttaaatgcaatgtttggtcttgatgtaaaatggggtgctgcaataacagct 
atttttgcgatacttatctttgttagtagaagtggtcagaaaataatggatgttattagt 
atgattctaggtatcgtaatgattttagtagtcgcttatgtcatggttgtttcaaatccc 
ccttatggagatgcattagtacatacatttgcacctgaacatcctttcaaacttatatta 
cctataattacattagttggtggtacagtagggggttatattacttttgcaggtgcacat 
agaattctagattctggtataaaaggtaagtcataccttcctttcgtaaatcgatctgct 
gtagcaggtattttaacaactggtgtcatgcgcaccttattgtttttagctgtactaggt 
gttgttgtaactggcgttacgcttagttcagaaaatccaccagcatcagttttccaacat 
gcattaggtcctataggtaaaaatatttttggcgtagtaatatttgcagcagcaatgtcc 
tcagtaattggttctgcatatacaagcgcaacatttttaaaaacactacacaaatcgtta 
ctcaataaaaataatcttatcgttattacatttattgtaatttcaacttttgttttctta 
tttattggtaaaccggtgagtttacttataatagctggtgcgattaatggttggattcta 
ccaatcacattaggtgcaattctcattgcaagtaggaaaaaatctatcgttggtaattac 
caacacccaacatggatgcttgtttttggtattatagccgtaattgtcacaataatgact 
ggtatcttttcattacaagatttagcaagtctttggaaaggt 


536. 


gtgtctaataataattttaaagatgatttcgaaaagaatcgtcaatctattaatccagac 
gaacatcaaacagaattaaaagaagatgataaaacaaatgaaaataaaaaagaagctgac 
t c tcaaaacag 1 1 1 a tc taa taac t caaa t caacaa 1 1 tec tc cgagaaa t gcccaacga 
cgaaaaagacgcagagagacagcaac taa tcaaagc aaacaac aagacgac aaaca tcaa 
aaaaatagtgacgctaaaactacagaaggttcattagatgaccgttatgacgaagcacag 
ttacagcaacaacatgataaatcgcaacaacaaaataaaactgaaaaacaatcacaagat 
aatagaatgaaagatggaaaagatgcagctattgtaaatggaacatctgagtcaccagaa 
■ cataaatcaaaatcaacacaaaatagacccggccctaaagctcaacaacaaaagcgtaaa 
tcagaaagtacgcaatcaaaaccgtcaacaaacaaagataaaaaagcagctacaggtgct 
ggaatagctggtgcagctggtgttgctggtgcagcagaaacatccaaacgtcatcataat 
aaaaaagataaacaagattctaaacactcaaaccatgagaatgacgaaaaatctgttaaa 
aa tga tgaccaaaagcaa t c t aaaaaaggcaaaaaagcagcag tc gg tgc t ggege age t 
gcaggagttggtgcggctggtgttgcgcatcataataatcaaaataaacatcataatgag 
gaaaaaaattctaat caaaacaa tcag tacaa tgaccaa tcag aagg t aagaaaaaagg t 
ggtttcatgaaaatcttgttaccacttatagcagccattcttattctaggtgcaatagca 
atattcggtggtatggctctaaataatcacaacgatagtaaaagtgatgaccaaaaaata 
gcgaatcaaagtaagaaagactcagataaaaaagatggtgcgcaatccgaagataacaaa 
gacaaaaaatctgatagtaacaaagacaaaaaatctgattctgataagaacgcagatgat 
gactctgataatagttcctcaaatcctaacgctacttcaactaataataacgataatgta 
gccaataataactcaaattatacaaaccaaaatcaacaagataatgcaaaccaaaatagc 
aataatcaacaggcaactcaaggtcaacaatcacatacagtatacggtcaagaaaactta 
ta teg t a t cgee a tacaa ta 1 1 a t ggagaaggaac tcaagc ta acg t aga t aaaa t taaa 
cgtgcgaatggattaagcagtaataatattcataatggtcaaacattagttattcctcaa 


537. . 


a tggc t aaaggggacc aata tcaagc tea tac tgaaaaa t a t c atga taaaaagtc taaa 
aaaagttataaacctgtgtggattatcattagttttattattttaattacaatcttgtta 
t tacccacaccagcagga 1 1 acc tg taa tggc taaagcagcac tagc t a 1 1 1 tagc 1 1 1 c 
gctgtagttatgtgggttacagaagcagttacttatccagtttctgcaacattaatttta 
ggat taa tga tac 1 1 1 1 ac t agg 1 1 taag tec ag 1 1 caaga 1 1 ta tc cgaaaaac t tgga 
aaccctaaaagtggcgacataa tac taaaaggtagcgatattt taggaacgaataacgcg 
cttagtcacgcttttagtggtttttcaacctcagccgtagcacttgtagctgcagcatta 
tttttagcagtagctatgcaggaaaccaatttacataaacgacttgcattacttgtgcta 
tcaattgttggaaataaaactagaaatatagtcattggtgctattttagtatctattgtt 
ctagcattctttgtaccatcagctacagcacgtgctggtgcagttgtcccaatattactg 
ggaatgattgctgcatttaatgtgagtaaggatagtagacttgcttcattattaattatt 
ac tg c t g tacaagcag 1 1 tcga t a t ggaa t a t agg ta 1 1 aaaaegge tgcagcacaaaa t 
attgtagccatcaattttattaaccaaaatttaggacatgatgtatcatggggagagtgg 
tttttatatgctgcgccgtggtcaatcattatgtctatagctctttattttataatgatt 
aagtttatgccacctgaacatgatgcaattgaaggtggaaaagagttaattaaaaaggaa 
c t taa t a aa t taggaccagtcagtca tagagaatggcgac t aat tg tga 1 1 tcag tgc tt 
t tat t a t tc 1 1 c tgg tcgac tgagaaag t a 1 1 gca tccga t tga t tcagc 1 1 cga t taca 
ctagttgctctaggtattatactaatgccaaagattggtgttattacttggaaaggtgtt 
gaaaagaagattccttgggggacgattatagtatttggtgtaggaatctcacttggtaat 
gtattacttaaaacaggagccgctcaatggttaagtgatcaaacatttggtttgatgggt 
cttaaacatttaccgatcatagcaactattgcgttaattaccttatttaatatattaata 
catttaggttttgcaagtgcaacgagcttagcctctgcgttaatacctgtgtttatttct 
ttgacttcaacgctaaatttaggtgatcatgctattggttttgtattaatacaacaattt 
gtgattagttttggtttcc tac tacctg tcag tgcaccacaaaatatgcttgcatatggt 
actgggacttttaccgtaaaggattttttaaagacaggtatacctttaacgatagtaggt 
tatattttagttatcgtatttagtttgacgtattggaaatggcttggtttagtg 


538. 


atgttagatttcattaaccatttgcttagttatcaatttttaaatcgtgcattaatcaca 

tctattttagttgggattgtatgtggaacgatgggtagcattattgttttacgtggtctt 

tctttaatgggtgatgccatgagtcatgctgttttaccaggtgttgctttatctttctta 

tttaatattccaatgtt.tatcggggcacttgtaacgggaatgcttgcaagtttgtttatt 

gg 1 1 1 tat tac t tcaaacagtaaaacaaaaccagatgc tgcaa taggaa taag t ttcac t 

gcattcctagcatctggcgtcataattattagtttaatcaatagtacaacagatttatat 

cacattttatttggcaatttattagcaattacacatcaatcattttggacaacaattgtc 

attactgtactggttattttacttattattatcttttatagacctttaatgatttcaaca . 

tttgatgcaacttttagtcgtatgagcgggctgaacacaacattaattcactactttgtc 

atgttattactcgcacttgtaactgttgcgagcatacaaacagttggaattatccttgta 

gttgctttactaatcactccagcttctacagcttttttaatcagtaaacaactttatgcc • 

atgatggtaattgcaagcataatcagcgtgataagttcgattatcggtctatattttagt 

tatatatataatattccaagtggagcaactattgtaatctgtacctttatgatttatatt 

gtaacgctatcaattactagaattaaaaataaacaaaaaaggagcgctttaacg 
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539. 


ttggcaaagctattatacaaactaggaaaatttatagctaagaacaaatggctaagtgtt 
ataggatggcttgttatactaggtgttattatcacgccattaatgataaactcaccgaag 
tttgacagtgacatcactatgaacggccttaagtcattagacacaaacgataaaatcagt 
aaagaat t tea tcaggacag tgagaaagcc tcga tgaaaa tag tc t tccattctaataag 
aatga tggac t caa taa taaaga tacga a^aaaga t a t tgaaga t gc 1 1 1 agacaa ta t c 
agacaaaatgatgattatatccaaaatatctctaatccatatgacagtggacaagttaat 
gatgaaggcgatactgctatcgctaacgtaagttatgtagttccacaaactggattaaaa 
gattcttctaaacatatcatcgacaaagaattaaaagatgtaactgacaaccataatgtg 
caaattgaaaaaactcaaggtggcgctatgaattccgaacctggtggtacatcagaaatt 
gtcggtatcatcgtagcattcgtaatcttacttattacctttggttcacttatcgcagct 
ggtatgccaattattagtgcaatcatcggtttaggttcaagtgttggtatcatcgcatta 
ttaacatatatctttgatattccaaacttcactcttacactagctgtaatgataggttta 
gctgttggtattgactactcactctttattctatttagatttaaagaacttaagaaaaaa 
ggtgtcgatactgtagaagctattgcaacagcagtgggtacagcaggcagtgctgtaata 
ttcgctggtcttacagttatgattgctgtttgtggtttatcacttgtaggaatcgacttc 
ttagcggttatgggattcgcttcagcgattagtgtgttatttgcagtattagcagcatta 
acactattacctgccctaatcagtatcttccataaaagtattaaaat taaaga taaacca 
ac t aaaag t aaagaccc taaaga t c at t c t tggg caaaa t tt a 1 1 gt tgg t aag cc ag 1 1 
atcgctgttattgtaagtttaattattttaattttagctgctataccagtcagtggcatg 
cgtttaggtattccagatgatagtttaaaaccaactgactcatcagaatacaaagcctat 
aaattaatctcagataattttggcgaaggttataacggacaaattgtcatgttagtaaat 
acaaaagatggtggaagtaaaagcactatcgaacgtgatttaaataatatgcgtagtgat 
ttagaagacattgataatgttgatacagtttcaaaagcacaactaactgacaacaacaat 
tacgcattattcacaatcattcctgaaaaaggaccgaactcacagtcaacagaaaatcta 
gtatatgatttacgtgattatcatagccaagcgcaagaaaaatatgactatggcactgaa 
atttcaggacaaagtgttattaacatcgatatgtcagaaaaactaaacaacgctattcca 
gtatttgcaggcgttattgttgtattagcattcttcttattaatgattgtgttccgttcg 
atcttagttccattaaaagcagtactaggctttatcctttcattaatggctacattaggt 
1 1 cacaaca 1 1 ag tea t tcaaca tggc 1 1 1 a tgggt age t ta 1 1 tggtat t gaaaacaca 
ggaccattacttgcattccttccagtaatcacaattggattgttattcggacttgccatc 
gactacgagctcttcttaatgacacgtgtacatgaagaatacagtaagactggcgataat 
gatcattcaatccgtgtaggtatcaaagaaagtggacctgttatcgtagctgctgcactt 
attatgttcagtgtattcatcgcattcgtcttccaagatgacagtgcaattaagtcaatg 
ggtatcgcattaggtttcggtgtgttattcgacgcattcgtcgtacgtatgacattaatt 
ccagcattgacgaaactctttggtaaagcttcatggtaccttcctaaatggttaggtgca 
gtattgccaaacgttgacgttgaaggtaaagctttagaagaagataatcatcacgacaca 
tcttctgaaaaaggtcatgtcaacgataaaaatagtgaatactctagacaagacaaagat 
aactatgtttatcaaaatgacaaacgtaactacaatcgcaattataatgacgaagattat 
aaccgttctgtgcatttaaataatcatcatgaccagcatcatcgccaacatcaatatgat 
aa tcaacg tga tgat a t cgac ta tgaa t cac 1 1 ta tac tcaaga tggegacca tac teat 
catgatgaacgtaattataatgatcgacactatcaagacaattacgatagaaatgatgat 
tatcgtcacaacaatcatgatcatcaaaatgataaccatgattatcatgattcaaatttt 
gataaaacaacaaacttatacaaagaattaactgatagcaa tat tga tcaaga tgt at ta 
ttcaaagcattaatgttatacgctcgtgaaaacaacaaaggtgtttacgatagatataac 
cgatcatctcaacatcgtcatgatgacgaacttagagac 


540. 


atgaataaaaaagtagaacatatcggtaaccaatatacgtcacaagaaaataagaaaaaa 
c aacgacaaaaaa tgaaaa tgcg tgt tgtacg tagacgt a ttgc 1 1 1 a t tegg agg ta 1 1 
cttttagcgattatcctcattctacttgtattgcttgtcattcaaagacataataacgat 
caagatgcagttgaaaggaaagagaaagaaactgagtttcaaaaacaacaagatgaagaa 
a ttgc t tt aaaagagaaac t taa taa 1 1 taaatgataaagac t a t a tcgagaaaa t ageg 
agagacgattattatttaagtaataaaggtgaagtcatttttagattacctgatgataaa 
aaa t cc tc tcagt caaagac t tcaaacgaaaaaggcaa t 


541. 


atgaagatacgtttaacatttattatcttagcaatactatccaccatcggcttagtactt 
gttttagcaaaatatccaacaggcccacacacaatcaactataacgaaccttatacagta 
ctcatagccattacgacaatagttataatggctttaccagcactcatattaggtatattt 
aatcatcttgcatgtagaatcatatcggcgatattacaaataagtgcactgatgatgtgg 
ggg 1 1 1 tt ag t aa tea 1 1 age t taa 1 1 a t gggac aaat tgtca t ta t gc 1 1 at ggc t tec 
ttaacgatacttgcattacttgttagttctattgtcacactttcagtgcacccatctact 
tcagataaaataaat 


542. 


atgaataagaaactattgtggagcatcattggtattgtaattattgtcgtattaatcatt 
gctgcttttatattaaaacaagttaatggttcaggtagtaaagatagtaatgcttacgat 
acatatacagtaagaaaagaaacacctattagtttagaaggcaaagcgtctccagaatct 
g tgaaaacttataacaataatcaa tc tgtgggtaac t tc ttaag tgt ttcagt acaagat 
ggtcaaacagttaaacaaggtgaacgtatcatcaattatgatacaaatgggaataaacgc 
caacaactattgaacaaagtgaatcaagcacaatctcaagttaatgatgattatcaaaaa 
g taaa t caaag t cc t aacaa tc a tcaa 1 1 acaag t taaa t tgac t c aaga tcaaag tgc t 
ttaaatgaagctcagcagtcattgtcacaatatgacagacaactcaatgacagcatgaat 
gcatcatttgatggtaaaattaacattaaaaatgattcagatgtaggcgaagggcaacct 
attttgcaattaatttcttcaaatcctcaaattaacgcaactattacagagtttgatatt 
aataaaattaaagaaggcgatgaagtaaatgtcactgtaaatagcacaggtaaaaaagga 
aaaggaaaaa 1 1 c 1 1 aaaa t aga tgaac t tec t acaagc t atga t ac aag tgacga tag t 
acagcatcatcggcacaagcaggggcacaaggtgatagtgaagaaggaactgaaatgacg 
acatctaatcctacaattaatcagccaacaggtggtaaaagtggcgaaacatcaaaatat 
aaag t tatcat tggtgat tt aga tatacccgtgagatcaggcttctctatgga tgc taaa 
atccctcttaaaactaaaaagctaccaaataacgtgttaacaaaagataataacgtattt 
gtcgttgataaaaataataaagttcacaaacgtgaaattaaaattgaacgtaataatggt 
gaaatcattgtgaaaaaaggattgaaatctggcgataaagtccttaaaagtccaaaaggt 
aatttaaatgatggagaaaaagtagaggtgtcatca 
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atggctgaaactactaaaatatttgaatcacatttggtcaaacaggctctaaaagacagt 
gtattgaagctctatcctgtttatatgattaaaaatccgattatgtttgttgtagaagtg 
ggcatgctgcttgccttaggattaaccatttatccggatttatttcaccaagaaagtgta 
tcacggctatatgtgttcagtatctttatcatattattactgacacttgtctttgcgaac 
ttctctgaagcattagctgaaggtcgcggtaaagcacaagccaacgctttacgccaaaca 
caaactgaaatgaaggcacgtcgtattaaacaagacggcagttatgaaatgattgacgct 
agtgacctgaaaaaaggacatatcgtacgtgtcgcgacaggtgaacaaatcccaaatgac 
ggtaaagttattaagggcctcgcaacagtggatgaatctgcgattacaggtgaatctgca 
cctgtaatcaaagaaagcggtggagatttcgataatgtaattggaggaacttctgtagct 
tcagactggttagaagttgagattacttcagaaccaggtcattcatttttagataaaatg 
at tgg t 1 tgg 1 1 gaaggggc t ac aagaaagaaaacacc taa tgaaa ttgcgttatttact 
ttattgatgacattaacgattatcttcttggtcgttattttaacgatgtatccattggcg 
aaattcctgaatttcaatttatccattgcgatgctgattgctttggctgtgtgtttaatt 
ccaacaaccattgggggattattatcggctatagggattgcagggatggatcgtgtgaca 
cagtttaatatcttggctaaaagcggacgttctgtagagacttgtggtgatgtgaatgtc 
1 1 ga 1 1 1 1 aga t aaaac agg t ac c a 1 1 acc tacggc aaccg ta t ggcaga tgcg 1 1 ta 1 1 
ccggtgaaatcatcaagctttgaacgtttagttaaagcggcctatgaaagttctatcgca 
gatgacacaccagagggacgtagtattgtgaaattagcttataaacaacatatcgactta 
ccgcaagaggtcggagaatatattccgtttactgctgaaacacgtatgagcggtgtgaaa 
tttacgacacgtgaagtatataaaggtgcaccgaatagtatggttaagcgtgtgaaagaa 
gcagggggacatattccagttgatttagacgctcttgtcaaaggggtgtctaaaaaaggt 
ggcacaccgctggttgtgcttgaagataatgagattttaggtgttatttatttgaaagat 
gtcattaaagatggactcgtagaacgtttccgtgaattacgtgagatggggattgaaacg 
g tga tg t g t acaggaga taacgaat tgacagc t gcgacaa tagc gaaagaagcggg tg tg 
gatcgctttgtggcagagtgtaaacctgaagataaaatcaatgtgattagagaagaacaa 
gcgaaaggtcatattgttgcgatgacgggtgacggtacgaatgacgcgccagctttagca 
gaagctaatgtaggtttggcaatgaactcaggaaccatgagtgccaaagaagcggcgaat 
ttaattgatttagattctaatccaaccaaactgatggaagtcgttctaattgggaaacaa 
ttattaatgacacgtggctcactcactacatttagtattgcgaatgacattgcgaaatac 
tttgcgattttaccagccatgtttatggcggctatgcctgcgatgaatcatttgaatatt 
atgcatctgcattcacctgaatcagcagtattatctgcgttaatctttaatgcgttgatt 
attgtattattgattccgattgcgatgaaaggcgtgaaatttaaaggtgcctcaacgcaa 
accatattgatgaaaaatatgttagtttacggcttaggcggtatgatcgtgccatttatc 
ggcattaagctcattgatctcatcatccaactctttgtc . 



544. 



atgattgtgttacgtcgtctatttcaagatagaggtgccatatttgctatagctattatt 
acaatctacgtagtgcttggagttt tagc tec tttaattacattctatgaaccgaatcac 
a t tga t ac agcaaa taaa 1 1 tgc tggta t aag t tgg tc t cac tggt tgggaacagacc a t 
ttaggtcgagatgtattaacacggataatatacgccataagacctagtttgttatatgta 
tttgtcgcattgattatttccgttgtgataggagcgatacttgggtttatttcaggttat 
ttcccaggttatatcgatgcaataattatgcgtatatgcgatgtgatgttagcttttcca 
age t a t g t gg tcaca t tggc a t tga 1 1 acg t tg 1 1 tggcatggg t g t agaaaa ta 1 1 a 1 1 
attgcatttatattgactcgatgggcgtggttttgtcgcgtgattcgaaccagtgtaatg 
caatatattgaagctgatcatgtaaaatttgccaaagtaattggtatgaatgatttaaca 
atcattcgcaaacatattttgccactaacctttactgacatagcgattattgctagtagt 
tcgatgtgttcaatgatattacaaatgtcaggattctcattccttggattaggtgttaag 
gcacctacagccgaatgggggatgatgcttaatgaagcacgaaaagtaatgttcacacat 
cctggaatgatgatgacaacaggtgtggctatcgtcataattgtgatggcgtttaacttt 
ttatcagatgctttacaaatggcgattgatcctcgtatgtccgctaaagaaaaacgactg 
gctctgaagaaaggtgtgaaagcacgtgacactgct 



545. 



atgaaaggtgccatgtcttggccttttttaagattatatattttaacattgatgtttttt 
agtgcgaatgccatactcaatgttttcatacctctaagaggacatgacttgggggcgacg 
aatactgtaattggaattgtaatgggagcttatatgctaacggcaatgctatgtcgcccc 
tgggctggtcaaattattgcacgtattggtccgattaaagtattgcgtattatattattg 
attaatgctatggcactggtattatatgggtttacaggacttgaaggttatttgattgca 
cgtatcatgcaaggtgtgtgtacggcattcttctcaatgtctttacaattgggtattata 
gatgctttacctgagaaatatcgttcagaaggtgtatctctctattcattattttcaacg 
attcccaatttattaggaccattaattgcagttgggatttggcacgtggaaaatatgtcc 
atatttgctattgttatgatttttattgcagtaacaacaaccttatttggttatagaact 
ac 1 1 1 tgcaaa tacacaaaaagagg ta tcaccaaaagacgaag t c t tgee 1 1 1 1 aa tgea 
atgactgtatatgtccaattttttaaaaataaagcactcfctctgcagtggtatgattatg 
atcttgtcatctatcgtgtttggtgcgatgagtacttttataccattatatacggttagg 
gaagg 1 1 1 cgcgaa tgc agg t a 1 1 1 tc c tcac aa t teaageca 1 1 acag tag tgat age t 
agattttatttacgtaagtatgtaccatctgatggtttatggcatcaccgttttatgatg 
attgtcttaacgttactgatggttgcttcagtcattgtagcttttggaccacatatagtg 
agtatatttgtatatataagtgcaatctttatcggaataacacaagcgctcgtttatcct 
acattgacaacgtatttaagttttgtcttaccaaagataggacgtaatatgttattagga 
ttgtttatagcatgtgcagatttagggatttcactaggaggtgtgctaatggggccaata 
tcagatacggtaggatttaaatggatgtatattttatgcgctttattggttactattgca 
atgacactaagtaaaattagacaaagacaaagtgtttcaaaagcctca 
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546. 


gtgggaagtactgttaaatatcgtaagtttattctacctattgtcgttggtttaattatc 
tgggcattgacgcctattaaaccagatgccttaaatgatcaagcttggtttatgtttgct 
atttttgtgtcaaccatcattgcttgtattacccaacctatgactataggtgcagtatca 
atcattggttttacaatcatgattttggttggaattgttgatacaaaaactgccgttcaa 
ggcttcggtaatagtagtatttggcttattgcaatggcctttttcatttcaagaggatbt 
gtaaaaacagggctaggtcgacgtattgctchgcaattcgttaaattatttggaaagaaa 
acgcttggtttggcttattcacttgttggtgttgatcttatcttagctcctgctacgcca 
agtaatacagcacgtgctggtggtattatgtttccaatcattaagtccttgtcagagtca 
tttggttcatcgccgagagatggttctgagagaaaaatgggtgcgtttttaatctttact 
gagttccaaggtaatttaattacttcagctatgtttttaacagctatggccggtaaccct 
atagcgcaaagtttagctgaaaaaacggcacacgttcaaattacatggatgaattggttt 
gttgctgctattatacccggattgatttctctcatcgttgtccctttcattatttataaa 
t ta tacccaccaac tg 1 1 aaagaaacgcc taacgc taaaaaa tgggc tac t gaacaac t a 
gaagaaatgggacatatgtctatagccgaaaaattgatggttggtatctttatcatagca 
ttggctttgtgggtattaggaagcttcattaatgttgatgccacgctcactgcatttatt 
gctttagcattgttactattaacaggtgtattagcgtggtcagatattttaaatgaaaca 
ggcgcatggaatacactcgtttggttctcagttcttgtattaatggcagaacaattaaac 
aagttaggctttatcccatggttaagcaaactcattgctcaaggtttaaatggctttagt 
tggcctatcgttttagttttactcatcttgttttatttctactcacattatttattcgca 
agtgcaacagcacatgtcagcgccatgtacgccgcgttactcggtgttgcagtcgcttcg 
ggtgcaccgccattattcagtgcattaatgttagggttctttggtaacttactggcatca 
acaacacactatagtagtggaccagcgcccatattatacgcagctggctatgttacacaa 
aagcgctggtggactatgaatattgtacttggtatagtctattttattatttggattggt 
q-tagqttcactatggatgaaactcataggtatgatg 


547. 


atgaaagataataaaatgttgttcattatttttatgataggaacatttacagtaggaatg 
gctgaatatgtagtgacaggattacttacacaaatcgctgacgatatgaaggtttctatt 
tcgagtgcaggtttattaattagtgtttatgctattagtgttgcattgatagggccttta 
atgcgaatcataacattgaaagttcacgcccaccgtctgttaccgattttagtagcgatt 
tttataataagtaatttagtgggaatgttagcaccgaattttaatgtattgttattatca 
agactcatgtctgcggcaatgcatgcgccattcttcggtgtgtgtatgagtgttgctgcg 
ac ag t eg c ac c t cc t gc t aa aaaaacacaggcc a 1 1 gcac 1 1 g 1 1 c a g gc agg 1 1 1 aac fc 
attgctgtaatgttaggtgtaccattcggatcatttttaggtggctttgcaaattggaga 
gttgtttttggatttatgattgtgttggcaatcattactatgttaggaatgattaaattt 
gttccaaatgtttctttaagtgcagaagcaaatattagcaaagaattaacagtgtttaag 
aatccacacattttaattgtgattgcaattattgtgtttggttactctggtgtgtttact 

aCtCaCacautCaUgyayCCaatgaLdtyayat uauytLui 

actgtttgtttatttatgtttggtctaggcggtgtgatagggaatttaattactggtaat 
gtaccggaagataaattaacaaaaaatttataccttacatttcttttactatttgtaaca 
atcatactatttgttactgttattcaaaattcaatattagcattaatcatttgcttctta 
ttcggttttggtacatttggtacaaccccgttacttaatagcaaaattatcttaagtgga 
aaagaagcaccacttcttgcaagtacgttagcagcttctattttcaatgttgctaatttt 
cttggtgcaataattggatctatattattatcaatagggttaccttacattcaaattact 
ucgauatccggcggaauca cagey teg yyuacg ct u<- ulcluul. u uy u wai-taaL l. u lqi. 
g aaaagaaac at a t caca 1 1 taa tgaa tattca 


548. 


gyl kmlqnilllml 1 llmlkikvl iyl imtllnqf rdmvlklr f innkslwaien 


549. 


krlvmqqhlqfnlpkiillnaltkrflsllvtqlvmvfilwsllkvpvqlq , 


550. 


lrlrqfqllctlvllrolvalflhaflrylmtk . 


551. 


rlrytsyiiklaatdafklltcptigili 


552. 


ssvf airl ti tf sr f snvgckkMkgaiimkkei iewi vai i vaivi vtlvqkf 1 f asyt 
vkgasnviyh 


553. 


rsvphivvltmriiasvllvivgfslsvsca 


554. 


t anni i s f i i tl tniyk tklmgy f f n i i elrnkf i rrcwai 1 f i ai ih f i s ec £ Iphip t 
ncyvs r f df 1 ds aknmsykt lnt i cms f r i vhkl i v 


555. 


f f crl tqlnwlkyl svrmlyirryf mi f s imnliivs tic 


556. 


i f is teges t ts awkaevlplrvr fpspapf 


557. 


lknilrlvfiagltvffsgpgqtysnaafideyiqtfgwsrtev 


558. 


rnsngjnyqtftadivlifmiivlgglwqvpmpilagiinvmvsetiyclhl 


559. 


nqrleetissphhssal 


560. 


mkqflnitqrkfiewliilsifivsipnj^tlmisialsllllkrgalgvvqliilymlr 
sqiy tpydtqemahyivsmkyiliyvigvf f 1 f kyvkhwirnemilrf ikstmilmllyi 
imslvvsndpiesilkllnf f iplilivrayvslikkiknlinwinqf itlviaf tflf iv 
iapksyl idees Irsvf kdahsf avi lamglvlyravtiikqqdydvf nl 1 llnigmiely 
lsnsrhi f isvi Iclml 1 Ipl shikkrikhpii garni Imaiai inqpyiyhl f ikli 1kg 
knsqe vf mpsdmnikaidyal t ehp f 1 gsg f gipmi kas seiqy fnvatsnii f grai ift 
giigltlctiyralhiwllvtfpmsitillflitx 
lkegmygynngqw 


561. 


mtnqktvglwapgvterlaenliqeinpkmls thydhqqewi f dlvtdpl tgf aesvdei 
f gkvadyhdkrqwdyviai tdlpmf adkq^altiijimerigaai f sypaf gwrpvkkr f kh 
aiyniiqelneaeqesmydriiikqien 

srgmf r 1 vs gm t f annp lnmmas 1 sn i vaiaf t tgaf gl vf t tmwqmayn f srawrlfgis 
iiaiigmliwimmshdlwepvnksnhkhi twlynl ttimtli fail iyyiilyll f 1 iae 
i vl lpsgf lgqqvglkgpagidlyl s ipwf aas i s tvagaigagl lndelikes tygyrq 
rvryeeqrr 


562. 


mkf ephegnpi kkeqs f cnkcgkhlkts tqrksenqiehmreqqsy isreerqhhds t f y 
keqkhtgwl i vis i i f vl 1 i aallygayyaynhyisdeqshqttesqqsnesdqnrdqs t 
gpsidvf sddf dqgymks as tsgyrgvyngmtreevedkf g tsngs ves lkwsye tygdl 
avayddneyvs vgvapnhis edqf 1 smynepddnissqliydsnkdndf svl anvkngdv 
tvienvnqi 


563. 


mil f iieii imi laillglr tagalgcgi f aivaqlimi f gf qlppgsapvtavliilsi 
giaggtlqatggidylvyiasrvierfpksiifiapmivfvfvfgigtanialslepiia 
ktaqkariqpkraltasvltanlallcspaasatayiisvlagyeismgkylsivlptal 
ismlmls tf c tf vgrkehvrdeserlvqmpeveiknd£slkvkigvis f llcvmgil tf g 
ifpnlmpqfnvngdwkvemteivqf fmylsatinlllikintsdilssnitqsamgalf 
avlgpgwlga t i f naphnl ki lkndi gs i i sevpwl vi i 1 vs waraivi sqtatas imvp 
ivmslgippiyfvamvqtlnvnfvipaqptllfaveldetgrtrptsfmipgffvitvsv 
itgfviktilgy 
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564. 


mgsffnrmtrkenptiyqnkdghlkrtlrvrdflalgvgtivstsiftlpgwaaehagp 
aval s f 1 laai vagi va f tyaemas tmpf agsay swinvl f gel f gwvagwal 1 aey f i a 
vafvasgfsanlrgliaplgislpkslsnpfgsnggvidiiaawiiltalllsrgmnea 
armenvlvi 1 kvl ai i 1 f vivgl tainf snyip f ipehkvte tgdf ggwqgiyagvsmi f 
1 ayigf dsi aansaeainpqktmprgi Igs livai vl f vaval vl vgmfhysqyadnaep 
vgwalresghgi iaaivqais vigmf taligmmlagsrl lys f grdgllpswlsqlnhkh 
lpnralviltiigwigsmfpfaflaqlisagtlvafmfvslamyrlrkregkdlpkpef 
klplypilpai t f i 1 vllvf wgls f eaklytliwf ivgiiiyl iygirhskkndeeayqv 
pre 


565. 


ratkkkrl spsewl 1 kqskrhkrkn t ly tai vl 1 val vll i f avksiqvepvksd trdkds 
i r i tylgnvtlnkhirq tnlndvf kglqdtldhsdf s tgs 1 i vndf srnqkdninkni en 
imf Irkhnvksvnl inesmdniqatainnurkxdsqagynf 1 tgngsnpinsktyqqdikgk 
Kx anvs t tai e s ny ens i Kn ctsisi apax ryp x x kjci Kennayvvvn vawy ipnei xiv c 
trqkeyahalanagadviighntviqkvenykrtpifyslgnttsdnflsknqkgmivqq 
dwkgshnq fhi tpiqskdgkiskdnmnkmdhir f knnikdks idlksdqnggy 1 f ey 


566. 


miehlgintpyfgilvslipfvxatyfykktngf fllaplfvsmvagiaf Ikltgisyen 
yki ggdi infflepatic f a ip lyr kr evl kkywl qi f ggi a vg t i i a 1 1 1 iy 1 vai t f q 
fgnqiiasmlpqaattaialpvsdgiggvkeltslavilnawisalgakivklfkisnp - 
i arg 1 a 1 g t sgh 1 1 gvaaakel ge t eesmgs i a wi vgvi wawpi 1 api 1 1 


567. 


mkrtdkyrdsykyddqyqnhrkrseedrayrqhqesqqransnratqsendreyenhpery 
yngrdyrr eqql eeeneks s ktklcwl iaiivilliivaifi tr ai inhnndkvsndpnvs 
qnykkevenqnddinrqvds aksdiknkkdtqsqidklqnqidqlkqnee tnadskf tkf 
yqnqid^lknannaqlnnenqskvnrunledintkfdsikaklenilngsnsgn 


568. 


mknkkglgigl i t imi ivci vlviinmf vggkkesyygimkds t tidkmin tkneki eknv 
elpkdanvsvkkedf vml f kdektgki tkvkkvnhddvphglraskihdmgnmkhgm 


569. 


mamsllvslvvynjmtltsdiledilsfklevxmqfpyilssisliilfilfilkdmekiw 
ywl i sivmiavi smsghvwsqqvplwsiiirtihligl tlwlgsl vylicyaikvkinql 
tsvrrmllkvni iaviml vf tgilmaide tntl t lwnnvsaws iy 1 viki agiiamml lg 
f yqtmr alrqrqqvhrf almtell igmi 1 i lqvs 


570. 


mknsr f sgf qwammvf vf fvi tmal svi lrdf qat igvkr f vf sikdlapf iaai vci 1 v 
fkhrkeqlaglkfsislkvierlllalilpliilmiglfsfntyadsfillqtsdlsvsl 
1 til ighilmafwef gf rsylqniletnnntf f asiwgliysvf tanttygveyagyh 
flytfmfsmiigeliratngrtiyiatafhasmtfalvflfseetgdlfsmkvialstti 
vgvs f i i isl i iraivykt tkqsldevdpnnyl shiqdeepsqedas s tsnhdvsskde t. 
kqqdidndkhqskkpnksddalttsnykedassynketdtthndnikdhstytedrhssv 
vndvkde ihe vedhkad t dksh 


571. 


mennelqrglnarqmqmi algg ti gvgl fraga t s t ikw t gps vi 1 ay 1 i agi f 1 f 1 imr a 
mgemiyi np t tgs f a t f asdyihpaagymtawsnvf qwvwgmsevi avgeymnywfps 1 
pnwipgviavl f Imaanlvsvkaf gef efwf alikwtivlmiiaglgl il f gignggnp 
igisnlwshggfmpngf igf f f alsivigsyqgveligisagetknpqtnivkavngviw 
ril i f yigai f vi vs vypwnqlgs igspf va t f akvgi t f aagl inf wl taalsgcnsg 
i f s as rmiy 1 1 akkgqmpkvf tkvmkngvp f y tvf avsmgi 1 igal lnvi lpli idgads 
i fvyvysasilpgmipwfrailf shlrf rrlhpekvhnhpf kmpggaianyltimf lllvl 
vgml Inke tws wigi vf 1 tavtlyyli ryhkkerqi 


572. 


lqdfdnlipgwfktfvqvgndliwsqyligllltagff f tisskf iqlrmlpeinfralte 
kpe 1 1 s sgekgi sp f qaf ai sagsrvgtgniagvatai vlggpgavf wmwi iaf igaasa 
fjneatlaqvykvhdkeggfrggpayyitkglnqkwlgivfavlitvtfafvfntvqanti 
aes lntqynispvi tgi vlavi tgiii f ggvrsiatlss livpimai vyigmvl iill In 
idqivpmigti iksaf gvqqvtggavgaai lqgikrgl f sneagmgsapnaaatsavphp 
vkqgliqslgvf f dtmlvctataimillysglqf gdsapqgvavtqsalhehlgsaggi f 
1 1 vav 1 1 f a f s s wgnyyygqsnie f 1 snnkmi 1 f i f rc f wl 1 vf vgavakt e tvws t a 
dl f mglmai vni i s i igl sni af avmkdyqrqrkegkrpvf kpenlexnl f gie twgqha 
kitrpkk 


573. 


1 kkeilewivai avaialiai i tkfvgksysikgdsmdp tlkdgervwni igyklggve 
kgnvi vf hankkddyvkrvi g tpgds veyknd t lyvngkkqsepy lnynekrkq t ey i tg 
s f ktknlpnanpqsnvipkgkylvlgdnrevskdsrsf glidkdqivgkvs lrywpf se f 
ksnfnpnntkn 


574. 


mf nkvwf r tgi f f imi f il xkl fmevhevf apiati igs vf Ipf 1 i sgf 1 f yiclpf qni 
lekwgfprwasittifigliaiiaiwsfiapxiisninnlikqtpslqkeaeqlinfsl 
rqmdklpddvthrinkavksmgdgatsi lsnsvsyi ts f is tvf 11 imvpf f 1 iymlkdh 
ekf ipa igkf f kgerkvf wdl lkdlnf t lksyiqgqvtvsi i lgi i lyi gytx xglpy t 
pll vl f agvanl ip f lgpwl s f apaail giidgps t f iwvc wtliaqql egnvi tpnvm 
aksls ihpl t i i wil aaqdlcrgf 1 1 i 1 vavplyavi kt 1 vsni f kyrqri vdkansnvkd 


575. 


mntivkhtvgfxasivltllavfvtlytnmtfhakvtiifgfafiqaalqllmfrnhlteg 
kdgrlqs fkvi fax i i t lvtvx gtywvmqgghs shl 


576. 


mlgeqytqikrpanrltekilgwfswvflliltivsmfialvsfsndtsianlentlnnn 
e 1 vqqi 1 anndl s t tqf vi wl qngvwai i vy f x vcl 1 i s f 1 al i smni r i 1 sg 1 1 f 1 i aa 
i vtipl vl li vt li xpi 1 f f x i amiranf arrdrie tvpsyyneydqpyydergfyepesrn 
ehgynddvyepri^tkkedriitrrqfnriiaqqqdsyngitdnqpdedtssdqlysdeyvdn 
edky sqf pkraves eya sqq tedep t vms rqakynkks kn tdf edaqqehmegnqf ddvg 
wepqidpkelkaqrkrekaeirakkkelcrkaynkrinkerrknqpsavnqrrranyeerrq 
minneqedtdnnlnqqedskken 


577. 


meenknqpnnenmsnkddnt ihlndsqsnedlel f rrnknarqrrrrridnqskekda ts 
tqsqle t kpmdkf idnhkshnqdkei ksdl iednvndeddnqkynndklndrsvqqt se t 
rqsnedeeefltdhqsekqtkdsrhskkhkllskftskkeketftsfnsnekvtqikpls 
1 eekrairrkkqkrxqy tii 1 1 lil i i vl x llymf tpl skisnvnikgnnnvs tskikke 
Invtsrsrmy t f sknkairnlkqnpl ikevdxhkqlpn tl tvnvteyqxvgleknkdkyv 
pi x edgke 1 1 ey kde vshdgpi idg f kgdkk tr i ika 1 s emsp kvml i ae vsyap tknk 
qsriki f tkdnmqvigdi 1 1 iadkmqyypqmsqs 1 srddsge 1 k tngyidl svgas f ipy 
qgsstvqsgteqnvtkstqeendakeelqnvlnkxnkqskenn 
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578. 


mkclfkmlsiiiimlstf tlf ispstyanedenwtkiknrgelrvglsadyaplefekti 
hgkteyagvdielakkiakctohlklkivnmqfdsllgalktgkidiiisgintttperkke 
vdf t kpymi t nnvmmikkddakry qn i kd f eg kki aaqkg tdqeki aq t ei edskissln 
r lpea i 1 s 1 ksgkvagvwekp vge ayl kqns el t f s ki k f neekkq t c i avpknspvl 1 
dklnq t idnvke knl idqym t ka aedmqddgn f i skyg s f f i kgi kn t i 1 i s 1 vgwl gs 
ilgsfiallkiskirplqwiasiyieflrgtpmlvqvfivf fgttaalgldisalicgti 
alvinssayiaei iraginavdkgqteaarslglnyrqtmqswmpqaikki Ipalgnef 
vtlikessivstigvseimfnaqwqgisfdpf tpllvaallyflltf altrvmnfiegr 
msasd 


579. 


mshki lvsdpi sedglqs i 1 khpef dvdiq tdl sendlvnmi s tydal ivrsqtqv ter i 
inaa tnl kvi ar agvgvdnini eaa tl kgi 1 vinapdgn t i s a tehs vaml 1 amamipq 
ahqs Irnkevmrkaf rgve lygk tlgvigagriglgvakraqs f gmki laf dpyl tedka 
ksldiqiatvdeiaeksdfvtvhtpltpktrgivgssf fnkakqnlqiinvarggiidet 
al ieal dnnl i draaid vf ehepptdspl iqhdkii vtphl gas t veaqekvavs vseei 
i ei 1 1 kgnvehavnapkmdl s kvdk t tqs f i gl s 1 1 i ge f aiql 1 dgap sei kvkyagdl 
aqnd t s litrtiitnil kedl gnevni inal ai lnqqgvtyni ekqkkhsg f s sy i e 1 e 1 
vndqdkikiga tvf agf gpr i vrindys ldf kpnqyql vtchkdkpgi vgqtgnl lgshg 
iniasmtlgrndaggdalmilsidqqaseevikilnetsgfrikiistklti 


580. 

\ 


lkmfinnliilliaimlslllknahvilpfmfgpilaallcvkvlklkirwpfwlsqig 

lillgvqigstftqqvikdisknwltivfvtillillaliiafffkkiaqvnletailsv j 
ipgal sqmlvmaeenkkani 1 wsl t q t s rvi f wi 1 vp 1 i sy f f qdnhhemnh t tmevp 
tlsqtlniv^iiilfsmvgiiyigmskinfptkqllapiivliivmmtthltfsldh.wll 
ataqliymiriglqianlmsdlkgri aiaiaf qnimli vtt f imi igihl i tnes ine 1 f 
lgaapggmsqi vl vama tgadvamissyhi f ri f f i 1 f viapZ igyf invklnnk 


581. 


vkktsri i af il lial 1 f tgmgmtykn wknvnlgl dlqggf evl f qvdplnkgdkidkk 
al qa t sq 1 1 enryn vl gvs epk i q i edpnr i rvql agi kdqaqar kl 1 s t qan 1 1 i r d a e 
dhvlmsgs di kqg sakqe f kqe tnqp tvt f kvkskdkf kkv teki skkrdnvmwwldf e 
kgdsykkeakkqqegkkpkfisaasvdqpinsssveisggfngkkgveeakqiaellnag 
slpvdlkeiysnsvgaqfgqdaldktmfasivgialiylfmlgfyrlpglvaiialttyi 
y 1 1 1 va f n f i s gvl t lpgl aal vl gvgraavdani imyer i kdel ri grtlkqays kailks 
s f 1 1 i f dsnl t tvi aaavl f f f ge s s vkg f a tml 1 1 gi lmi f vt avf 1 s rgl 1 s 1 1 vssn 
f f kkqywl f gvkkkdrhdinegkdvhdlktsyerlnf vklakpl is lsi li viigli ii s 
i f klnlgidf ssgtradiqsknai tqaqvektvksvglepdqiqingsgnknatvqf kkd 
lsreednklsakvksefgdnpqintvspligqelaknavtalilasigiiiyvslrfewr 
mgl s s vl al Ihdvf i i i ai f s 1 f r 1 evdl t f i aavl t i vgys ind t i vt f drvr enlhkv 
kvi thtdqiddi vnrsirqtmtrsintvl twwwail i lgap t i f nf slalligl lsg 
vf ssi f iavplwgmlkkrqf kktknnklwhkekksndekilv 


582. 


mgentkqdf nqkgqnf kf tkkhrrllygsvf lmatsaigpaf 1 tqtavf taqf yas f af a 
i 1 i s i i i digaqini wri 1 w tglirgqe i snkvlpg 1 g t i i s i 1 i af ggl a f ni gni aga 
glglnamf gldvkwgaai tai f aili f vsrsgqkimdvisxttilgivmilvvayvmvvsnp 
pygdal vht f apehp f kl i lpi i tl vgg tvggy i t f agahri 1 dsgi kgksylpf vnr s a 
vagi 1 1 tgvmr tl 1 f lavlgwvtgvtl ssenppasvf qhalgpigkni f gwi f aaams 
svigsaytsatflktlhksllnknnlivitfivistfvflfigkpvslliiagaingwil 
pitlgailiasrkksivgnyqhptwmlvfgiiavivtiintgifslqdlaslwkg 


583. 


vsnnnf kdd f eknrqs inpdehq telkeddk tnenkkeads qns 1 snnsnqqf pprnaqr 
rkrrretatoqskqqdcikhqknsdakttegslddrydeaqlqqqhdksqqqnktekqsqd 
nrmkdgkdaai vngt sespehksks tqnrpgpkaqqqkrkses tqskps tnkdkkaa tga 
giagaagvagaaetskrhhnkkdkqdskhsnhendeksvknddqkqskkgkkaavgagaa 
agvgaagvahhimqnkhhneeknsnqnnqyndqsegkkkggfmkil lpliaaili lgaia 
ifggmalimhndsksddqkianqskkdsdkkdgaqsednkdkksdsnkdkksdsdknadd 
dsdnsssnpnatstnnndbivanrmsnytnqnqqdnanqnsnnqqatqgqqshtvygqenl 
yr i aiqyygeg tqanvdki krangl ssnnihngq tlvipq 


584. 


makgdqyqah t ekyhdkks kksykp vwi iisfiilitil 1 lp tpaglp vmakaal ai laf 
awmwv t eavtypvsat 1 i lglmi 1 1 1 gl spvqdl seklgnpksgdi il kgsdi lgtnna 
lshafsgfstsavalvaaalflavamqetnlhkrlallvlsivgnktrnivigailvsiv 
laffvpsataragawpillgmiaafnvskdsrlaslliitavqavsiwnigiktaaaqn 
ivainfinqnlghdvswgewflyaapwsiimsialyfimikfmppehdaieggkelikke 
lnkl gpvshr ewr 1 i vi s vl 1 1 f fws t ekvl hpi dsasi 1 1 valgi i lmpkigvi twkgv 
ekkipwgtiivfgvgislgnvllktgaaqwlsdqtfglmglkhlpiiatialitlfnili 
hlgfasatslasalipvfisltstlnlgdhaigfvliqqfvisfgfllpvsapqnmlayg 
tgtf tvkdf lktgipl tivgyi lvivf si tywkwlglv 


585. 


mldf inhl 1 syqf Inral i ts i 1 vgi vcgtmgs iivlrglslmgdamshavlpgvals f 1 
fnipmfigalvtgmlaslfigfitsnsktkpdaaigisftaflasgviiislinsttdly 
hil fgnl lai thqs fwttivi tvl villi ii fyrplmist f da t fsrmsglnttl ihyfv 
ndllalvtvasiqtvgiilvvallitpastafliskqlyaiiTOviasiisvissiiglyfs 
y iynip sga t i vie t f miy i vt 1 s i tr i knkqkr sal t 


586. 


1 akl lyklgkf iaknkwl s vigwl vilgvi i tplminspkf dsdi tmnglksldtndkis 
jtfc:LiiLjuofc2 a. a 01 1 1 jv i v lli t>i uu luynu 1A.U u KJtcix 6da x cm x x yxiQuyi qui sii t>y cii» y y vn 
degdtaianvsyvvpqtglk<isskhiidkelkdvtdnhnvqiektqggaBinsepggtsei 
vgiivafvillitfgsliaagmpiisaiiglgssvgiialltyifdipnftltlavmigl 
avg idys 1 f i 1 f r f kelkkkgvd tveai a tavg t ags avi f ag 1 tvmi aveg 1 s 1 vgi d f 
lavmgf asai svl f avl aal tllpal i si f hksikikdkp tkskdpkdhswakf i vgkpv 
i avi vsl i i 1 i laaipvsginrlgipddslkp tdsseykaykl isdnf gegyngqi vml vn 
tkdggsks tierdlnnmrsdl edidnvdtvskaql tdnnnyal f tiipekgpnsqs tenl 
vyd 1 r dyhs qaqeky dyg t e i sgqs vini dms eklnnaipv f agvi wl af f 1 lmi vf r s 
ilvplkavlgfilslmatlgfttlviqhgfmgslfgientgpllaflpvitigllfglai 
dy e 1 f lm trvheey s k tgdndhs i rvgikes gpvi vaaal imf s vf i a f vf qdds aiksm 
gialgf gvl f daf wrmtlipal tkl f gkaswylpkwlgavlpnvdvegkaleednhhdt 
s sekghvndkns ey s r qdkdnyvyqndkrnynrnyndedynr s vhlnnhhdqhhrqhqyd 
nqr ddi dye s ly t qdgdh t hhde rrivn<irhy qdny d rnddyr himh<ihqndnhdyhds n f 
dkttnlykel tdsnidqdvl f kalmlyarennkgvydrynrssqhrhddelrd * 


587. 


mnkkvehignqy tsqenkkkqrqkmkmrwrrrial f ggil laiilil Ivllviqrhnnd 
qdaverkeketefqkqqdeeialkeklnnlndkdyiekiarddyylsnkgevifrlpddk 
kssqsktsnekgn 


588. 


mkirl tf i ilai Is tigl vl vlakyptgphtinynepy tvl iai t tivimalpalilgi f 
nhlacriisailqisalmmwgflviislimgqivimlmasltilallvssivtlsvhpst 
sdkin 
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589. 


mnkkl 1 ws i i gi vi iwl i i aa f i 1 kqvngsgs kdsnayd ty tvrke tp i s 1 egka spe s 
vktynnnqs vgnf 1 svs vqdgqtvkqger i inyd tngnkrqql lnkvnqaqsqvnddyqk 
vnqspnnhqlqvkltqdqsalneaqqslsqydrqlndsmnasfdgkinikndsdvgegqp 
i lql i ssnpqina ti te f dinki kegdevnvtvns tgkkgkgkilkidelp tsydt sdds 
tassaqagaqgdseegterattsnptinqptggksgetskykviigdldipvrsgfsindak 
. iplktkklpnnvl tkdnnvf wdknnkvhkreikiemngeiivkkglksgdkvlkspkg 
nlndgekvevss 


590. 


maettki f eshlvkqalkdsvlklypvymiknpimf wevgmllalgl tiypdl f hqesv 
srlyvfsifiillltlvfanfsealaegrgkaqanalrqtqtemkarrikqdgsyemida 
sdlkkghivrvatgeqipndgkvikglatvdesaitgesapvikesggdfdnviggtsva 
sdwl evei tsepghs f Idkmigl vega trkktpneial f tllmtl t i i f lwil troypla 
kflnfnlsiamlialavclipttiggllsaigiagmdrvtqfnilaksgrsvetcgdynv 
li ldktg ti tygnrmadaf ipvks ss f erl vkaayessiaddtpegr s ivkl aykqhidl 
pqevgeyip f taetrmsgvkf t trevykgapnsmvkrvkeagghipvdldalvkgvekkg 
g tpl wledne ilgviyl kdvikdgl ver f r el remg ie tvmc tgdne 1 taa t iakeagv 
dr f vae ckpedk invi reeqa kghi vam t gdg tndapal aeanvgl amn s g tms akeaan 
1 idldsnp tklmewl igkql lmtrgsl 1 1 f siandi aky f ai lpamf maampamnhlni 
mhlhspes avl s al i f na 1 i i vl 1 i p iamkgvkfkgas t qt i Imknml vyg 1 g gmivp f i 
giklidliiqlfv 


591. 


mivlrrl f qdrgai f aiaii t iywl gvl apl i t fyepnhidtankf agiswshwlgtdh 
lgrdvl tri iyairpsllyvf vali i s wigai lgf i sgy f pgyidaiimr icdvmlafp 
sywtlali tl f gragveniiiaf il trwawf crvirtsvmqyieadhvkf akvigmndl t 
iirkhilpltftdiaiiasssmcsroilqrosgfsflglgvkaptaewgramlnearkviaf th 
pgmmmt tgvai vi ivmaf nf 1 sdalqmaidprmsakekrlalkkgvkardta 


592. 


mkgamswpf Irlyil tlmf f sanailnvf iplrghdlga tntvigivmgayml tamlcrp 
wagqiiarigpikvlriillinamalvlygftglegyliarimqgvctaffsmslqlgii 
dalpekyrsegvslyslfstipnllgpliavgiwhvenmsifaivndfiavtttlfgyrt 
t f an tqkevspkdevlpfnamtvyvqffknkalfcsgndmilssivf gams tfiplytvr 
egf anagi f 1 ti qai twi arf ylrkyvpsdglwhhr f mrai vl tllravas vi vaf gphiv 
si fvyisai f igitqalvyp tl ttyls f vlpkigrnmllglf iacadlgislggvlmgpi 
sdtvgf kwmyilcal 1 vt iamt 1 skirqrqsvskas 


593. 


vgs tvkyrkf i Ipi wgl i iwal tpi kpdalndqawfmf ai f vs ti iaci t qpmtigavs 
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